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We discover a new tricritical point realized only in non-equilibrium steady states, using the
AdS/CFT correspondence. Our system is a (3+1)-dimensional strongly-coupled large-Nc gauge
theory. The tricritical point is associated with a chiral symmetry breaking under the presence of an
electric current and a magnetic field. The critical exponents agree with those of the Landau theory
of equilibrium phase transitions. This suggests that the presence of a Landau-like phenomenological
theory behind our non-equilibrium phase transitions.
Critical phenomena are important since they show uni-
versal behaviors irrespective of the microscopic details
of the systems. However, critical phenomena in non-
equilibrium steady states (NESSs) have not yet been in-
vestigated comprehensively. In NESSs, we have an addi-
tional control parameter that is absent from equilibrium
systems. For example, the electric current can be a new
variable that parameterizes the phase diagrams of the
systems of current-driven NESSs. However, the phase di-
agrams and the critical phenomena associated with the
current have not yet been completely understood. One
reason is the lack of theoretical approaches especially for
the non-linear regime.
In order to investigate the phase structure of the
current-driven NESSs, we employ the anti-de Sit-
ter/conformal field theory (AdS/CFT) correspondence.
The AdS/CFT correspondence is a duality between a
classical gravity theory and a strongly-coupled quantum
gauge field theory [1–3]. One of the important applica-
tions of this correspondence is to study non-equilibrium
physics.1 By using the duality, one can analyze the gauge
field theory beyond the linear response regime in terms of
the gravity theory. For example, the nonlinear conductiv-
ity was computed in a NESS in a probe brane model [2].
It has been reported that the probe brane system ex-
hibits interesting behaviors such as the negative differen-
tial conductivity [7] and the non-equilibrium phase tran-
sition [1]. It is suggested that critical phenomena of this
non-equilibrium phase transition have remarkable simi-
larity to those of the Landau theory of equilibrium phase
transitions [9]. A similar non-equilibrium phase transi-
tion was also observed in the presence of an external
magnetic field [13].
In this paper, we investigate a spontaneous symmetry
breaking of U(1) chiral symmetry of a strongly-coupled
large-Nc gauge theory under the presence of an electric
current density J and a magnetic field B perpendicu-
lar to the current. We assume that the system is ho-
mogeneous and the size of the system is infinite. The
gauge theory we employ is SU(Nc) N = 4 supersymmet-
1 For example, applications of AdS/CFT correspondence to non-
equilibrium physics are reviewed in [4, 5]
ric Yang-Mills (SYM) theory in (3+1) dimensions with
N = 2 hypermultiplet. The charged particles belong to
the hypermultiplet whereas the particles that form the
heat bath belongs to the sector of N = 4 SYM. The
charged particles in our system are massless. This corre-
sponds that we are dealing with gapless systems in con-
densed matter physics when the system has chiral sym-
metry. We find that the system exhibits first-order or
second-order phase transitions of the chiral symmetry
breaking. A tricritical point (TCP) exists between the
line of the first-order phase transition and the second-
order critical line. We stress that the newly discovered
TCP is located at finite J in the NESS regime on the
phase diagram, hence we call it as non-equilibrium tri-
critical point. We present numerical results for critical
exponents at the critical points. Our results imply that
the phase transitions of the present system are described
by a Landau-like phenomenological model.
We would like to stress that our aim is not to inves-
tigate the nature of the above mentioned particular mi-
croscopic theory of SYM. The reason why we employ the
SYM is to make the duality between the gravity theory
and the microscopic theory clear. Our aim is to study
the universal properties of non-equilibrium phase tran-
sitions that fall into the same category with the system
presented here.
Holographic setup.—The gravity dual of our system is
the D3-D7 model [14] with electro-magnetic field [2, 15].
We briefly review the setup of the gravity dual to make
the paper self-contained. The dual geometry is a direct
product of a five-dimensional AdS-Schwarzschild black-
hole and an S5:
ds2 =
dz2
z2
− 1
z2
(1− z4/z4H)2
1 + z4/z4H
dt2+
(
1 + z4/z4H
)
z2
d~x2+dΩ25,
(1)
where z (0 ≤ z ≤ zH) is the radial direction, t and ~x =
(x1, x2, x3) are the coordinates for the 3+1 dimensions of
the corresponding gauge theory. The black-hole horizon
is located at z = zH and the boundary is located at z = 0.
The Hawking temperature is given by T =
√
2/(pizH),
which is identified with the temperature of the heat bath
in the gauge theory side. The line element of the S5
is given by dΩ25 = dθ
2 + sin2 θdψ2 + cos2 θdΩ23, where
dΩ23 is the line element of the S
3 part on which the
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2D7-brane wraps. The configuration of the D7-brane is
given by θ(z) (0 ≤ θ ≤ pi/2) and ψ. We take ψ = 0
without loss of generality for our purpose. For simplic-
ity, we set the AdS radius and the radius of S5 to 1.
The dynamics of the D7-brane is described by the Dirac-
Born-Infeld (DBI) action SDBI = −TD7
∫
d8ξLD7 with
LD7 =
√− det (gab + (2pil2s)Fab) where gab is the induced
metric and Fab is the field strength of the U(1) gauge
field on the D7-brane. ls is the string length and TD7 is
the tension of the D7-brane given by T−1D7 = (2pi)
7l8sgs,
where gs is the string coupling constant. Since θ depends
only on z, the non-trivial element of the induced met-
ric is gzz = 1/z
2 + θ′(z)2, where the prime denotes the
differentiation with respect to z.
Let us employ the following ansatz for the gauge
fields:A1(t, z) = −Et + a1(z), A2(x1) = Bx1 and Aa
for a 6= 1, a 6= 2 are zero. Then the non-vanishing com-
ponents of the field strength Fab are F01 = −F10 = −E,
F12 = −F21 = B, and F1z = −Fz1 = a′1(z). From now,
we simply denote x1 by x, and we set 2pil2s = 1 for sim-
plicity. In our setup, the system is neutral and we have
current density only in the x direction. The expectation
value of the current density, which is denoted by J , is
given by J = ∂LD7/∂a′1(z) [2]. In order to make J to be a
control parameter, let us perform the Legendre transfor-
mation L˜D7 = LD7 − J∂LD7/∂a′1. For on-shell, we have
L˜D7 =
√
− gzzgttgxx
√
χξ, where χ = J2 + N 2gttg2xx cos6 θ
and ξ = gttg
2
xx + gttB
2 + gxxE
2. Here, N = λNc/(2pi)4.
In order to guarantee the DBI action to be real, the func-
tions χ and ξ in the square-root must change the sign at
the same location on the z axis, say z = z∗, simultane-
ously.2 Thus, ξ = 0 and χ = 0 are satisfied at z = z∗,
which we call effective horizon. The first condition gives
us the location of the effective horizon explicitly:
z4∗ =
(
F (e, b)−
√
(F (e, b)− 1)2 − 1− 1
)
z4H , (2)
where F (e, b) = 1+e2−b2+
√
(e2 − b2)2 + 2 (e2 + b2) + 1.
Here e and b are defined as dimensionless quantities: e =
2E/(pi
√
λT 2) and b = 2B/(pi
√
λT 2), and λ is the ’t
Hooft coupling of the gauge theory. The second con-
dition provides the explicit form of the current density
J2 = −N 2gttg2xx cos6 θ(z∗). The D7-brane embedding
function θ(z) in the vicinity of the boundary can be ex-
panded as θ(z) = θ0z + θ2z
3 + · · · . Here, θ0 and θ2
are, respectively, related to the mass of the charge car-
riers m and the chiral condensate 〈q¯q〉 as m = θ0 and
〈q¯q〉 = −N (2θ2 −m3/3).
2 We can show that ξ has a unique zero at z = z∗ analytically. We
have checked that χ has a unique zero at z = z∗ in the parameter
range we consider, numerically.
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FIG. 1. The D7-brane configurations of two possible branches
for E = 1 and B = 14. The black solid line represents the
black-hole horizon. The coordinate is changed following by
1/z2 = r2 +
√
r4 − 1. The black-hole horizon is located at
r = 1, the effective horizon is located at r = r∗ > 1, and the
AdS boundary is located at r =∞.
Non-equilibrium phase transition.— We set zH = 1
for simplicity3. In order to solve the equation of mo-
tion (EOM) for θ(z), we have to specify the bound-
ary condition at the effective horizon. The explicit
form of the boundary condition is given by θ′(z∗) =(
C −√C2 +D2) /(z∗D), where C = 3 + 2z4∗ + 3z8∗ and
D = 3(z8∗−1) tan θ(z∗) [7, 16]. θ(z∗) is a parameter to be
set and z∗ is determined by Eq. (2) for given E and B.
We solve the EOM numerically to obtain the solutions
θ(z) in ε ≤ z ≤ z∗ − εIR, where ε and εIR are cutoffs in-
troduced to avoid numerical divergence at the boundary
and the effective horizon, respectively.
Once θ(z) is obtained for each parameter, one can com-
pute m and 〈q¯q〉. Inversely, the configurations of the D7-
brane and the parameters can be found for the fixed m.
In this study, since we are interested in the system of
massless charge carriers and the spontaneous chiral sym-
metry breaking, we take solutions for m = 0 by using the
shooting method. We show the configurations of the D7-
brane in Fig. 1. There exist two possible branches: the flat
branch and the bending branch as shown in Fig. 1. The
flat branch is a trivial solution: θ(z) = 0. The bending
branch is a non-trivial solution: θ(z) 6= 0. These branches
can be distinguished by the chiral condensate: 〈q¯q〉 = 0 in
the flat branch, and 〈q¯q〉 6= 0 in the bending branch. In
other words, the chiral symmetry is preserved in the flat
branch, whereas it is spontaneously broken in the bend-
ing branch. To be more specific, the chiral symmetry is
the U(1)R symmetry of the SYM theory [17]. Compared
to the previous studies on the chiral symmetry breaking
in the AdS/CFT correspondence [17–21], the crucial dif-
ference in our study is that we consider chiral symmetry
breaking in the NESS regime where J · E 6= 0.
Fig. 2 shows the behaviors of the chiral condensate 〈q¯q〉
and the current density J for various B. Note that if we
3 In our convention, the unit of B and E is
[
(
√
2T/pi)2
]
and that
of J and 〈q¯q〉 is
[
N (√2T/pi)3
]
in the following figures.
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1.2<latexit sha1_base64="VawoaDEKnvVuExRD5e/b7UukkwA=" >AAACjHichVFNS8NAEH2NX7V+Vb0IXsRS8RQmRVAUoSiIR21tFapIEtcaTJOQpIVa+gcEr/bgScGD+A+8evEPePAniMcKXjw4SQO ios6yuzNv582+YTTHNDyf6CkmdXX39PbF+xMDg0PDI8nRsaJnV11dFHTbtN0dTfWEaVii4Bu+KXYcV6gVzRTb2vFq8L5dE65n2Na WX3fEXkUtW8ahoas+Q3lFzuwnUyRTaFM/HSVyUohsw07eYRcHsKGjigoELPjsm1Dh8SpBAcFhbA8Nxlz2jPBdoIkEc6ucJThDZfS YzzJHpQi1OA5qeiFb519M3i4zp5CmR7qhNj3QLT3T+6+1GmGNQEudb63DFc7+yOlE/u1fVoVvH0efrD81+zjEQqjVYO1OiARd6B1 +7aTVzi/m0o0ZuqIX1n9JT3TPHVi1V/16U+Qu/tCjcd8qx4JrNnlMyveh/HSKGVkhWdnMpLIr0cDimMQ0Znkq88hiHRso8C9lnOE cLWlYmpOWpOVOqhSLOOP4YtLaBzWJkds=</latexit><latexit sha1_base64="VawoaDEKnvVuExRD5e/b7UukkwA=" >AAACjHichVFNS8NAEH2NX7V+Vb0IXsRS8RQmRVAUoSiIR21tFapIEtcaTJOQpIVa+gcEr/bgScGD+A+8evEPePAniMcKXjw4SQO ios6yuzNv582+YTTHNDyf6CkmdXX39PbF+xMDg0PDI8nRsaJnV11dFHTbtN0dTfWEaVii4Bu+KXYcV6gVzRTb2vFq8L5dE65n2Na WX3fEXkUtW8ahoas+Q3lFzuwnUyRTaFM/HSVyUohsw07eYRcHsKGjigoELPjsm1Dh8SpBAcFhbA8Nxlz2jPBdoIkEc6ucJThDZfS YzzJHpQi1OA5qeiFb519M3i4zp5CmR7qhNj3QLT3T+6+1GmGNQEudb63DFc7+yOlE/u1fVoVvH0efrD81+zjEQqjVYO1OiARd6B1 +7aTVzi/m0o0ZuqIX1n9JT3TPHVi1V/16U+Qu/tCjcd8qx4JrNnlMyveh/HSKGVkhWdnMpLIr0cDimMQ0Znkq88hiHRso8C9lnOE cLWlYmpOWpOVOqhSLOOP4YtLaBzWJkds=</latexit><latexit sha1_base64="VawoaDEKnvVuExRD5e/b7UukkwA=" >AAACjHichVFNS8NAEH2NX7V+Vb0IXsRS8RQmRVAUoSiIR21tFapIEtcaTJOQpIVa+gcEr/bgScGD+A+8evEPePAniMcKXjw4SQO ios6yuzNv582+YTTHNDyf6CkmdXX39PbF+xMDg0PDI8nRsaJnV11dFHTbtN0dTfWEaVii4Bu+KXYcV6gVzRTb2vFq8L5dE65n2Na WX3fEXkUtW8ahoas+Q3lFzuwnUyRTaFM/HSVyUohsw07eYRcHsKGjigoELPjsm1Dh8SpBAcFhbA8Nxlz2jPBdoIkEc6ucJThDZfS YzzJHpQi1OA5qeiFb519M3i4zp5CmR7qhNj3QLT3T+6+1GmGNQEudb63DFc7+yOlE/u1fVoVvH0efrD81+zjEQqjVYO1OiARd6B1 +7aTVzi/m0o0ZuqIX1n9JT3TPHVi1V/16U+Qu/tCjcd8qx4JrNnlMyveh/HSKGVkhWdnMpLIr0cDimMQ0Znkq88hiHRso8C9lnOE cLWlYmpOWpOVOqhSLOOP4YtLaBzWJkds=</latexit><latexit sha1_base64="VawoaDEKnvVuExRD5e/b7UukkwA=" >AAACjHichVFNS8NAEH2NX7V+Vb0IXsRS8RQmRVAUoSiIR21tFapIEtcaTJOQpIVa+gcEr/bgScGD+A+8evEPePAniMcKXjw4SQO ios6yuzNv582+YTTHNDyf6CkmdXX39PbF+xMDg0PDI8nRsaJnV11dFHTbtN0dTfWEaVii4Bu+KXYcV6gVzRTb2vFq8L5dE65n2Na WX3fEXkUtW8ahoas+Q3lFzuwnUyRTaFM/HSVyUohsw07eYRcHsKGjigoELPjsm1Dh8SpBAcFhbA8Nxlz2jPBdoIkEc6ucJThDZfS YzzJHpQi1OA5qeiFb519M3i4zp5CmR7qhNj3QLT3T+6+1GmGNQEudb63DFc7+yOlE/u1fVoVvH0efrD81+zjEQqjVYO1OiARd6B1 +7aTVzi/m0o0ZuqIX1n9JT3TPHVi1V/16U+Qu/tCjcd8qx4JrNnlMyveh/HSKGVkhWdnMpLIr0cDimMQ0Znkq88hiHRso8C9lnOE cLWlYmpOWpOVOqhSLOOP4YtLaBzWJkds=</latexit><latexit sha1_base64="LObfVIPvLXP9EFe7yzBpQkQgiec=" >AAACjHichVHLSsNQED3GV321VTeCm2JRXJVJKdQHgiiIS9vaKmgpSbzW0DQJSVrQ0h8Q3OrClYIL8Q/cuvEHXPgJ4rKCGxdO06C IWCfk3jPnzpl7LqPahu56RM89Um9f/8BgaGh4ZHQsHImOTxRcq+ZoIq9ZhuXsqoorDN0UeU/3DLFrO0KpqobYUSvr7fOdunBc3TK 3vWNbFKtK2dQPdU3xmMrJiWQpGqcE+RH7DeQAxBHElhW9xz4OYEFDDVUImPAYG1Dg8rcHGQSbuSIazDmMdP9coIlh1ta4SnCFwmy F1zJnewFrct7u6fpqjW8x+HdYGcMsPdEtteiR7uiFPv7s1fB7tL0c8652tMIuRU6ncu//qqq8ezj6VnX17OEQC75Xnb3bPtN+hdb R108uWrml7Gxjjq7plf1f0TM98AvM+pt2kxHZyy5+VH63wrngnk1/TIt+xDognQrAovw1pkIyIVNCziTjq2vBwEKYxgzmeSpprGI TW8jzLWWc4RwXUlhKScvSSqdU6gk0k/gR0sYnc3+Saw==</latexit><latexit sha1_base64="LObfVIPvLXP9EFe7yzBpQkQgiec=" >AAACjHichVHLSsNQED3GV321VTeCm2JRXJVJKdQHgiiIS9vaKmgpSbzW0DQJSVrQ0h8Q3OrClYIL8Q/cuvEHXPgJ4rKCGxdO06C IWCfk3jPnzpl7LqPahu56RM89Um9f/8BgaGh4ZHQsHImOTxRcq+ZoIq9ZhuXsqoorDN0UeU/3DLFrO0KpqobYUSvr7fOdunBc3TK 3vWNbFKtK2dQPdU3xmMrJiWQpGqcE+RH7DeQAxBHElhW9xz4OYEFDDVUImPAYG1Dg8rcHGQSbuSIazDmMdP9coIlh1ta4SnCFwmy F1zJnewFrct7u6fpqjW8x+HdYGcMsPdEtteiR7uiFPv7s1fB7tL0c8652tMIuRU6ncu//qqq8ezj6VnX17OEQC75Xnb3bPtN+hdb R108uWrml7Gxjjq7plf1f0TM98AvM+pt2kxHZyy5+VH63wrngnk1/TIt+xDognQrAovw1pkIyIVNCziTjq2vBwEKYxgzmeSpprGI TW8jzLWWc4RwXUlhKScvSSqdU6gk0k/gR0sYnc3+Saw==</latexit> 1.4<latexit sha1_base64="xE9zaNbUvqZNM12OSGkj4tuucU4=">AAACjHichVG7SgNRED2ur/iO2gg2waBYLbNBUBRBFMQyD5MIK rK7XuPivtjdBDTkBwRbU1gpWIh/YGvjD1j4CWIZwcbC2c2CqKhzuffOnDtn7hlGc03DD4ieOqTOru6e3kRf/8Dg0PBIcnSs5DtVTxdF3TEdb0tTfWEatigGRmCKLdcTqqWZoqwdrYXv5ZrwfMOxN4NjV+xaasU2DgxdDRgqKPLcXjJNMkWW+ukosZNGbFkneYcd7MOBj iosCNgI2Dehwue1DQUEl7Fd1Bnz2DOid4EG+plb5SzBGSqjR3xWONqOUZvjsKYfsXX+xeTtMTOFaXqkG2rRA93SM73/Wqse1Qi1HPOttbnC3Rs5nSi8/cuy+A5w+Mn6U3OAAyxEWg3W7kZI2IXe5tdOmq3CYn66PkNX9ML6L+mJ7rkDu/aqX+dE/uIPPRr3rXIsuGaDx 6R8H8pPp5SRFZKVXCa9shoPLIFJTGGWpzKPFWwgiyL/UsEZztGUhqU5aUlabqdKHTFnHF9MWv8AOdWR3Q==</latexit><latexit sha1_base64="xE9zaNbUvqZNM12OSGkj4tuucU4=">AAACjHichVG7SgNRED2ur/iO2gg2waBYLbNBUBRBFMQyD5MIK rK7XuPivtjdBDTkBwRbU1gpWIh/YGvjD1j4CWIZwcbC2c2CqKhzuffOnDtn7hlGc03DD4ieOqTOru6e3kRf/8Dg0PBIcnSs5DtVTxdF3TEdb0tTfWEatigGRmCKLdcTqqWZoqwdrYXv5ZrwfMOxN4NjV+xaasU2DgxdDRgqKPLcXjJNMkWW+ukosZNGbFkneYcd7MOBj iosCNgI2Dehwue1DQUEl7Fd1Bnz2DOid4EG+plb5SzBGSqjR3xWONqOUZvjsKYfsXX+xeTtMTOFaXqkG2rRA93SM73/Wqse1Qi1HPOttbnC3Rs5nSi8/cuy+A5w+Mn6U3OAAyxEWg3W7kZI2IXe5tdOmq3CYn66PkNX9ML6L+mJ7rkDu/aqX+dE/uIPPRr3rXIsuGaDx 6R8H8pPp5SRFZKVXCa9shoPLIFJTGGWpzKPFWwgiyL/UsEZztGUhqU5aUlabqdKHTFnHF9MWv8AOdWR3Q==</latexit><latexit sha1_base64="xE9zaNbUvqZNM12OSGkj4tuucU4=">AAACjHichVG7SgNRED2ur/iO2gg2waBYLbNBUBRBFMQyD5MIK rK7XuPivtjdBDTkBwRbU1gpWIh/YGvjD1j4CWIZwcbC2c2CqKhzuffOnDtn7hlGc03DD4ieOqTOru6e3kRf/8Dg0PBIcnSs5DtVTxdF3TEdb0tTfWEatigGRmCKLdcTqqWZoqwdrYXv5ZrwfMOxN4NjV+xaasU2DgxdDRgqKPLcXjJNMkWW+ukosZNGbFkneYcd7MOBj iosCNgI2Dehwue1DQUEl7Fd1Bnz2DOid4EG+plb5SzBGSqjR3xWONqOUZvjsKYfsXX+xeTtMTOFaXqkG2rRA93SM73/Wqse1Qi1HPOttbnC3Rs5nSi8/cuy+A5w+Mn6U3OAAyxEWg3W7kZI2IXe5tdOmq3CYn66PkNX9ML6L+mJ7rkDu/aqX+dE/uIPPRr3rXIsuGaDx 6R8H8pPp5SRFZKVXCa9shoPLIFJTGGWpzKPFWwgiyL/UsEZztGUhqU5aUlabqdKHTFnHF9MWv8AOdWR3Q==</latexit><latexit sha1_base64="xE9zaNbUvqZNM12OSGkj4tuucU4=">AAACjHichVG7SgNRED2ur/iO2gg2waBYLbNBUBRBFMQyD5MIK rK7XuPivtjdBDTkBwRbU1gpWIh/YGvjD1j4CWIZwcbC2c2CqKhzuffOnDtn7hlGc03DD4ieOqTOru6e3kRf/8Dg0PBIcnSs5DtVTxdF3TEdb0tTfWEatigGRmCKLdcTqqWZoqwdrYXv5ZrwfMOxN4NjV+xaasU2DgxdDRgqKPLcXjJNMkWW+ukosZNGbFkneYcd7MOBj iosCNgI2Dehwue1DQUEl7Fd1Bnz2DOid4EG+plb5SzBGSqjR3xWONqOUZvjsKYfsXX+xeTtMTOFaXqkG2rRA93SM73/Wqse1Qi1HPOttbnC3Rs5nSi8/cuy+A5w+Mn6U3OAAyxEWg3W7kZI2IXe5tdOmq3CYn66PkNX9ML6L+mJ7rkDu/aqX+dE/uIPPRr3rXIsuGaDx 6R8H8pPp5SRFZKVXCa9shoPLIFJTGGWpzKPFWwgiyL/UsEZztGUhqU5aUlabqdKHTFnHF9MWv8AOdWR3Q==</latexit><latexit sha1_base64="vWPfXvQOiLEuLYxI75pwZV1C5+U=">AAACjHichVHLSsNQED2N71etuhHcFEvFVZlIQasIoiAu+7APq CJJvNZgmoQkLdTiDwhudeFKwYX4B27d+AMu/ARxWcGNC6dpUESsE3LvmXPnzD2XUW1Ddz2i55DU09vXPzA4NDwyOhYej0xMFlyr5mgir1mG5ZRUxRWGboq8p3uGKNmOUKqqIYrq0Ub7vFgXjqtb5rbXsMVuVamY+oGuKR5TOTmR3IvEKEF+RH8DOQAxBJG2IvfYwT4sa KihCgETHmMDClz+ypBBsJnbRZM5h5HunwucYJi1Na4SXKEwe8RrhbNywJqct3u6vlrjWwz+HVZGEacnuqUWPdIdvdDHn72afo+2lwbvakcr7L3x0+nc+7+qKu8eDr9VXT17OMCS71Vn77bPtF+hdfT144tWbjkbb87RNb2y/yt6pgd+gVl/024yInvZxY/K71Y4F9zzx B9Tyo9oBywmA5CSv8ZUWEjIlJAzC7G19WBgg5jBLOZ5KotYwxbSyPMtFZzhHBdSWEpKK9Jqp1QKBZop/Ahp8xN3y5Jt</latexit><latexit sha1_base64="vWPfXvQOiLEuLYxI75pwZV1C5+U=">AAACjHichVHLSsNQED2N71etuhHcFEvFVZlIQasIoiAu+7APq CJJvNZgmoQkLdTiDwhudeFKwYX4B27d+AMu/ARxWcGNC6dpUESsE3LvmXPnzD2XUW1Ddz2i55DU09vXPzA4NDwyOhYej0xMFlyr5mgir1mG5ZRUxRWGboq8p3uGKNmOUKqqIYrq0Ub7vFgXjqtb5rbXsMVuVamY+oGuKR5TOTmR3IvEKEF+RH8DOQAxBJG2IvfYwT4sa KihCgETHmMDClz+ypBBsJnbRZM5h5HunwucYJi1Na4SXKEwe8RrhbNywJqct3u6vlrjWwz+HVZGEacnuqUWPdIdvdDHn72afo+2lwbvakcr7L3x0+nc+7+qKu8eDr9VXT17OMCS71Vn77bPtF+hdfT144tWbjkbb87RNb2y/yt6pgd+gVl/024yInvZxY/K71Y4F9zzx B9Tyo9oBywmA5CSv8ZUWEjIlJAzC7G19WBgg5jBLOZ5KotYwxbSyPMtFZzhHBdSWEpKK9Jqp1QKBZop/Ahp8xN3y5Jt</latexit>
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<latexit sha1_base64="ZIwY CtaeCxmCoLzvH6dU7u0XCwQ=">AAACi3ichVG7SgNRED2urxgf idoINmJQrMJsRBSxCIpgqdGYgIawu97o4r7Y3QQ0+ANiqxZWCh biH9ja+AMW+QSxVLCxcHazIBqMc7n3zpw7Z+4ZRnUM3fOJGh1S Z1d3T2+sL94/MDiUSA6PbHt21dVEXrMN2y2qiicM3RJ5X/cNUX RcoZiqIQrq4UrwXqgJ19Nta8s/ckTJVPYtvaJris9QbnaunExR mkKbaHXkyEkhsnU7+YBd7MGGhipMCFjw2TegwOO1AxkEh7ES6o y57Onhu8AJ4sytcpbgDIXRQz73OdqJUIvjoKYXsjX+xeDtMnMC U/RMd/RGT3RPL/T5Z616WCPQcsS32uQKp5w4Hdv8+Jdl8u3j4J vVVrOPChZCrTprd0Ik6EJr8mvHl2+bi7mp+jTd0Cvrv6YGPXIH Vu1du90Quas2elTuW+FYcM0THpP8eyitznYmLVNa3sikssvRwG IYxyRmeCrzyGIN68jzLxWc4RwX0qA0Ky1KS81UqSPijOKHSatf t3+RqA==</latexit><latexit sha1_base64="ZIwY CtaeCxmCoLzvH6dU7u0XCwQ=">AAACi3ichVG7SgNRED2urxgf idoINmJQrMJsRBSxCIpgqdGYgIawu97o4r7Y3QQ0+ANiqxZWCh biH9ja+AMW+QSxVLCxcHazIBqMc7n3zpw7Z+4ZRnUM3fOJGh1S Z1d3T2+sL94/MDiUSA6PbHt21dVEXrMN2y2qiicM3RJ5X/cNUX RcoZiqIQrq4UrwXqgJ19Nta8s/ckTJVPYtvaJris9QbnaunExR mkKbaHXkyEkhsnU7+YBd7MGGhipMCFjw2TegwOO1AxkEh7ES6o y57Onhu8AJ4sytcpbgDIXRQz73OdqJUIvjoKYXsjX+xeDtMnMC U/RMd/RGT3RPL/T5Z616WCPQcsS32uQKp5w4Hdv8+Jdl8u3j4J vVVrOPChZCrTprd0Ik6EJr8mvHl2+bi7mp+jTd0Cvrv6YGPXIH Vu1du90Quas2elTuW+FYcM0THpP8eyitznYmLVNa3sikssvRwG IYxyRmeCrzyGIN68jzLxWc4RwX0qA0Ky1KS81UqSPijOKHSatf t3+RqA==</latexit><latexit sha1_base64="ZIwY CtaeCxmCoLzvH6dU7u0XCwQ=">AAACi3ichVG7SgNRED2urxgf idoINmJQrMJsRBSxCIpgqdGYgIawu97o4r7Y3QQ0+ANiqxZWCh biH9ja+AMW+QSxVLCxcHazIBqMc7n3zpw7Z+4ZRnUM3fOJGh1S Z1d3T2+sL94/MDiUSA6PbHt21dVEXrMN2y2qiicM3RJ5X/cNUX RcoZiqIQrq4UrwXqgJ19Nta8s/ckTJVPYtvaJris9QbnaunExR mkKbaHXkyEkhsnU7+YBd7MGGhipMCFjw2TegwOO1AxkEh7ES6o y57Onhu8AJ4sytcpbgDIXRQz73OdqJUIvjoKYXsjX+xeDtMnMC U/RMd/RGT3RPL/T5Z616WCPQcsS32uQKp5w4Hdv8+Jdl8u3j4J vVVrOPChZCrTprd0Ik6EJr8mvHl2+bi7mp+jTd0Cvrv6YGPXIH Vu1du90Quas2elTuW+FYcM0THpP8eyitznYmLVNa3sikssvRwG IYxyRmeCrzyGIN68jzLxWc4RwX0qA0Ky1KS81UqSPijOKHSatf t3+RqA==</latexit><latexit sha1_base64="ZIwY CtaeCxmCoLzvH6dU7u0XCwQ=">AAACi3ichVG7SgNRED2urxgf idoINmJQrMJsRBSxCIpgqdGYgIawu97o4r7Y3QQ0+ANiqxZWCh biH9ja+AMW+QSxVLCxcHazIBqMc7n3zpw7Z+4ZRnUM3fOJGh1S Z1d3T2+sL94/MDiUSA6PbHt21dVEXrMN2y2qiicM3RJ5X/cNUX RcoZiqIQrq4UrwXqgJ19Nta8s/ckTJVPYtvaJris9QbnaunExR mkKbaHXkyEkhsnU7+YBd7MGGhipMCFjw2TegwOO1AxkEh7ES6o y57Onhu8AJ4sytcpbgDIXRQz73OdqJUIvjoKYXsjX+xeDtMnMC U/RMd/RGT3RPL/T5Z616WCPQcsS32uQKp5w4Hdv8+Jdl8u3j4J vVVrOPChZCrTprd0Ik6EJr8mvHl2+bi7mp+jTd0Cvrv6YGPXIH Vu1du90Quas2elTuW+FYcM0THpP8eyitznYmLVNa3sikssvRwG IYxyRmeCrzyGIN68jzLxWc4RwX0qA0Ky1KS81UqSPijOKHSatf t3+RqA==</latexit><latexit sha1_base64="425W clX+NCuKcdftkmEx78XNGWI=">AAACi3ichVHLSsNQED3Gd320 6kZwUyyKqzLxgQ9ciCK4tK19gIok8baGpklI0oIWf0DcqgtXCi 7EP3Drxh9w0U8QlxXcuHCaBEVEnZB7z5w7Z+65jGobuusRNdqk 9o7Oru6e3khf/8BgNDY0nHOtqqOJrGYZllNQFVcYuimynu4Zom A7Qqmohsir5bXWeb4mHFe3zC3v0Ba7FaVk6kVdUzym0jNze7EE JcmP+E8ghyCBMDat2D12sA8LGqqoQMCEx9iAApe/bcgg2Mztos 6cw0j3zwWOEWFtlasEVyjMlnktcbYdsibnrZ6ur9b4FoN/h5Vx TNAT3VKTHumOnun91151v0fLyyHvaqAV9l70ZDTz9q+qwruHgy /Vn549FLHge9XZu+0zrVdogb52dNHMLKUn6pN0TS/s/4oa9MAv MGuv2k1KpC//8KPyuxXOBfc89se06Ec8APOzIViUP8eUm07KlJ RT04mV1XBgPRjDOKZ4KvNYwQY2keVbijjFGc6lAWlGWpKWg1Kp LdSM4FtI6x/1dZI4</latexit><latexit sha1_base64="425W clX+NCuKcdftkmEx78XNGWI=">AAACi3ichVHLSsNQED3Gd320 6kZwUyyKqzLxgQ9ciCK4tK19gIok8baGpklI0oIWf0DcqgtXCi 7EP3Drxh9w0U8QlxXcuHCaBEVEnZB7z5w7Z+65jGobuusRNdqk 9o7Oru6e3khf/8BgNDY0nHOtqqOJrGYZllNQFVcYuimynu4Zom A7Qqmohsir5bXWeb4mHFe3zC3v0Ba7FaVk6kVdUzym0jNze7EE JcmP+E8ghyCBMDat2D12sA8LGqqoQMCEx9iAApe/bcgg2Mztos 6cw0j3zwWOEWFtlasEVyjMlnktcbYdsibnrZ6ur9b4FoN/h5Vx TNAT3VKTHumOnun91151v0fLyyHvaqAV9l70ZDTz9q+qwruHgy /Vn549FLHge9XZu+0zrVdogb52dNHMLKUn6pN0TS/s/4oa9MAv MGuv2k1KpC//8KPyuxXOBfc89se06Ec8APOzIViUP8eUm07KlJ RT04mV1XBgPRjDOKZ4KvNYwQY2keVbijjFGc6lAWlGWpKWg1Kp LdSM4FtI6x/1dZI4</latexit>
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<latexit sha1_base64="L1bfx59kp2KIfvTwzhMJdbe2Kvo=">AAACcXi chVHLSgMxFD0d3/VVdaO4KS2KIJQ7bhRXopsutbUq1Acz07QGp5lhZlrQ4g/4AwquLIiIn+HGH3DhJ4jLCm5ceDsdEBX1hiQnJ/fcnCSma0s/IHqKaV3dP b19/QPxwaHhkdHE2PiW79Q8SxQsx3a8HdPwhS2VKAQysMWO6wmjatpi2zxaa+9v14XnS0dtBseu2KsaFSXL0jICpvZXhSpJVUmanqGsw4NEmjIURvIn0CO QRhTrTuIGuyjBgYUaqhBQCBjbMOBzK0IHwWVuDw3mPEYy3Bc4RZy1Nc4SnGEwe8RjhVfFiFW8btf0Q7XFp9jcPVYmMUOPdEsteqA7eqb3X2s1whptL8c8m x2tcA9Gzybzb/+qqjwHOPxU/ek5QBlLoVfJ3t2Qad/C6ujrJ+et/HJupjFLTXph/1f0RPd8A1V/ta43RO4Scf4A/ftz/wRbCxmdMvrGQnolG31FP6aRwhy /9yJWkMU6CnyuhwtcoRlraVNaUkt1UrVYpJnAl9DmPwCaKI9L</latexit><latexit sha1_base64="L1bfx59kp2KIfvTwzhMJdbe2Kvo=">AAACcXi chVHLSgMxFD0d3/VVdaO4KS2KIJQ7bhRXopsutbUq1Acz07QGp5lhZlrQ4g/4AwquLIiIn+HGH3DhJ4jLCm5ceDsdEBX1hiQnJ/fcnCSma0s/IHqKaV3dP b19/QPxwaHhkdHE2PiW79Q8SxQsx3a8HdPwhS2VKAQysMWO6wmjatpi2zxaa+9v14XnS0dtBseu2KsaFSXL0jICpvZXhSpJVUmanqGsw4NEmjIURvIn0CO QRhTrTuIGuyjBgYUaqhBQCBjbMOBzK0IHwWVuDw3mPEYy3Bc4RZy1Nc4SnGEwe8RjhVfFiFW8btf0Q7XFp9jcPVYmMUOPdEsteqA7eqb3X2s1whptL8c8m x2tcA9Gzybzb/+qqjwHOPxU/ek5QBlLoVfJ3t2Qad/C6ujrJ+et/HJupjFLTXph/1f0RPd8A1V/ta43RO4Scf4A/ftz/wRbCxmdMvrGQnolG31FP6aRwhy /9yJWkMU6CnyuhwtcoRlraVNaUkt1UrVYpJnAl9DmPwCaKI9L</latexit><latexit sha1_base64="L1bfx59kp2KIfvTwzhMJdbe2Kvo=">AAACcXi chVHLSgMxFD0d3/VVdaO4KS2KIJQ7bhRXopsutbUq1Acz07QGp5lhZlrQ4g/4AwquLIiIn+HGH3DhJ4jLCm5ceDsdEBX1hiQnJ/fcnCSma0s/IHqKaV3dP b19/QPxwaHhkdHE2PiW79Q8SxQsx3a8HdPwhS2VKAQysMWO6wmjatpi2zxaa+9v14XnS0dtBseu2KsaFSXL0jICpvZXhSpJVUmanqGsw4NEmjIURvIn0CO QRhTrTuIGuyjBgYUaqhBQCBjbMOBzK0IHwWVuDw3mPEYy3Bc4RZy1Nc4SnGEwe8RjhVfFiFW8btf0Q7XFp9jcPVYmMUOPdEsteqA7eqb3X2s1whptL8c8m x2tcA9Gzybzb/+qqjwHOPxU/ek5QBlLoVfJ3t2Qad/C6ujrJ+et/HJupjFLTXph/1f0RPd8A1V/ta43RO4Scf4A/ftz/wRbCxmdMvrGQnolG31FP6aRwhy /9yJWkMU6CnyuhwtcoRlraVNaUkt1UrVYpJnAl9DmPwCaKI9L</latexit><latexit sha1_base64="L1bfx59kp2KIfvTwzhMJdbe2Kvo=">AAACcXi chVHLSgMxFD0d3/VVdaO4KS2KIJQ7bhRXopsutbUq1Acz07QGp5lhZlrQ4g/4AwquLIiIn+HGH3DhJ4jLCm5ceDsdEBX1hiQnJ/fcnCSma0s/IHqKaV3dP b19/QPxwaHhkdHE2PiW79Q8SxQsx3a8HdPwhS2VKAQysMWO6wmjatpi2zxaa+9v14XnS0dtBseu2KsaFSXL0jICpvZXhSpJVUmanqGsw4NEmjIURvIn0CO QRhTrTuIGuyjBgYUaqhBQCBjbMOBzK0IHwWVuDw3mPEYy3Bc4RZy1Nc4SnGEwe8RjhVfFiFW8btf0Q7XFp9jcPVYmMUOPdEsteqA7eqb3X2s1whptL8c8m x2tcA9Gzybzb/+qqjwHOPxU/ek5QBlLoVfJ3t2Qad/C6ujrJ+et/HJupjFLTXph/1f0RPd8A1V/ta43RO4Scf4A/ftz/wRbCxmdMvrGQnolG31FP6aRwhy /9yJWkMU6CnyuhwtcoRlraVNaUkt1UrVYpJnAl9DmPwCaKI9L</latexit><latexit sha1_base64="GE0RJd5Xcj4F5bz46o08cGAI6pA=">AAACcXi chVHLSsNAFD2N7/qqulHcBIsiCOVGBB8r0Y3LPqwKvkjiWAfTSUjSghZ/wB9QcKUgIn6GG3/AhZ8gLiu4ceFtGhQR9Q6TOXPmnjtnci3PkUFI9JTQWlrb2 js6u5LdPb19/amBwbXArfi2KNqu4/oblhkIRypRDGXoiA3PF2bZcsS6dbjcOF+vCj+QrloNjzyxXTZLSu5L2wyZ2lkSak+qkm75prIPdlNpylAU+k9gxCC NOLJu6gZb2IMLGxWUIaAQMnZgIuCxCQMEj7lt1JjzGcnoXOAESdZWOEtwhsnsIX9LvNuMWcX7Rs0gUtt8i8PTZ6WOcXqkW6rTA93RM73/WqsW1Wh4OeLVa mqFt9t/Olx4+1dV5jXEwZfqT88h9jEXeZXs3YuYxivspr56fFYvLOTHaxN0RS/s/5Ke6J5foKqv9nVO5C+QjBowH4XeBLMzMZg3PhuwNp0xKGPkptOLK3E rOjGKMUzy/57FIlaQRZHv9XGOS1wl6tqIpmtjzVQtEWuG8C20qQ/YHo/b</latexit><latexit sha1_base64="GE0RJd5Xcj4F5bz46o08cGAI6pA=">AAACcXi chVHLSsNAFD2N7/qqulHcBIsiCOVGBB8r0Y3LPqwKvkjiWAfTSUjSghZ/wB9QcKUgIn6GG3/AhZ8gLiu4ceFtGhQR9Q6TOXPmnjtnci3PkUFI9JTQWlrb2 js6u5LdPb19/amBwbXArfi2KNqu4/oblhkIRypRDGXoiA3PF2bZcsS6dbjcOF+vCj+QrloNjzyxXTZLSu5L2wyZ2lkSak+qkm75prIPdlNpylAU+k9gxCC NOLJu6gZb2IMLGxWUIaAQMnZgIuCxCQMEj7lt1JjzGcnoXOAESdZWOEtwhsnsIX9LvNuMWcX7Rs0gUtt8i8PTZ6WOcXqkW6rTA93RM73/WqsW1Wh4OeLVa mqFt9t/Olx4+1dV5jXEwZfqT88h9jEXeZXs3YuYxivspr56fFYvLOTHaxN0RS/s/5Ke6J5foKqv9nVO5C+QjBowH4XeBLMzMZg3PhuwNp0xKGPkptOLK3E rOjGKMUzy/57FIlaQRZHv9XGOS1wl6tqIpmtjzVQtEWuG8C20qQ/YHo/b</latexit>
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FIG. 2. The behaviors of the chiral condensate 〈q¯q〉 as a
function of the current density J for B = 19, B = 20, and
B = 21 from left to right.
choose the current density as a control parameter, there is
a multivalued region where 〈q¯q〉 has two or three possible
values for a given J . In this region, we expect that only
the most stable solution is realized.
In the following, we assume that the most stable solu-
tion has the lowest thermodynamic potential which is de-
fined by the renormalized Hamiltonian of the D7-brane
per unit volume with appropriate Legendre transforma-
tion [1, 9]4,5. The Hamiltonian density is given by
H˜D7 = gxx
√−gttgzz
√
J2 +N 2gttg2xx cos6 θ
gttg2xx + gttB
2 + gxxE2
. (3)
Then the thermodynamic potential (per unit volume) is
defined as
F˜D7(B, J) = lim
ε→0
[∫ z∗
ε
dzH˜D7 − Lcount(ε)
]
, (4)
where Lcount(ε) is the counterterm to renormalize the di-
vergence at the boundary z = 0. The explicit form is
given in [2] except for the finite counterterm we propose6.
The details on the finite counterterm is shown in the sup-
plemental material.
If we compute the thermodynamic potential in each
plot of Fig. 2, we find that as the magnetic field increases,
the thermodynamic potential of the bending branch be-
comes smaller and it eventually becomes more stable
than the flat branch. As a result, there is a transition
between these two branches. We regard this transition
as a non-equilibrium phase transition. More interest-
ingly, when B becomes larger, the chiral condensate of
4 See also [22], for a similar proposal.
5 The Hamiltonian at J → 0 gives the free energy in equilibrium.
The thermodynamic potential employed in Ref. [10–12] can be
understood as the Legendre transform of the Hamiltonian to
make the electric field a control parameter.
6 See also [23], for the holographic renormalization of probe D-
branes.
the bending branch changes from a multi-valued function
to a single-valued function, and thus the discontinuous
jump of the chiral condensate becomes continuous tran-
sition. Hence, the first-order phase transition changes to
the second-order phase transition by increasing B. In this
paper, we choose the chiral condensate 〈q¯q〉 as an order
parameter.
Phase diagram.— To summarize the foregoing discus-
sions, we show the phase diagram of the non-equilibrium
phase transitions in Fig. 3. The thick blue curve is the
first-order phase transition line and the red curve is the
critical line where the second-order phase transition oc-
curs. Note that there are two specific points in the phase
diagram:Bgap and BTCP. For B < Bgap, stable solutions
are only the flat branches. However, for B > Bgap, the
bending branch can be stable. The other specific point
BTCP is the tricritical point (TCP) that is defined as a
point where three coexisting phases become identical si-
multaneously. In order to see this in our system, it is
necessary to consider another parameter dimension: the
mass of the charged particles m which breaks the chi-
ral symmetry explicitly. In analogy with the QCD phase
diagram7, we find that the (B, J) phase diagram with
a finite mass contains a first-order phase transition line
which terminates at a critical point. This can be under-
stood by checking the behaviors of the chiral condensate
as a function of the current density for small mass as
shown in Fig. 4. Critical points for different masses form
a critical line in the (B, J,m) phase diagram and the crit-
ical line terminates at BTCP that is located on the slice
of m = 0. We can extend the phase diagram into the
negative mass region by performing a U(1) chiral trans-
formation. One finds that the extended phase diagram
is symmetric under m → −m. Hence, the three critical
lines end at a single point BTCP. This is why BTCP is
regarded as the tricritical point.
Critical Exponent.— In the previous section, we found
second-order phase transitions in our non-equilibrium
system. In order to understand the critical phenomena,
we analyze the critical exponents. Critical exponents are
defined from the behavior of the order parameter near
the critical point. In our analysis, we define the criti-
cal exponent β by 8 〈q¯q〉 ∝ (Jc − J)β along the line of
m = 09, where Jc is the current density at the critical
point. Fig. 5 shows the behaviors of 〈q¯q〉 for B > BTCP,
B = BTCP, and B < Bc. As shown in the inset of
7 For example, see [24].
8 In Ref. [9], the critical exponent related to the chiral condensate
and the current density is defined as
∣∣〈q¯q〉 − 〈q¯q〉c∣∣ ∝ |J − Jc|1/δ.
In this study, we use β since the non-equilibrium phase transition
in question is different.
9 The line m = 0 (J ≤ Jc) is the line of the first-order phase
transition on the phase diagram of J-m plane. Note that this is
solely determined by the symmetry of the system.
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22
<latexit sha1_base64="sjKlXV1c5vpu nHXIP3+MTdMlczQ=">AAACi3ichVE9SwNBEH05v6PRqI1gIwbFKsydhSIWgggpNTFR iEHuzk08cl/cXQIa/ANiqxZWChbiP7C18Q9Y5CeIpYKNhXOXA1FRZ9ndmbfzZt8wmm safkDUTkhd3T29ff0DycGh1PBIenSs5DsNTxdF3TEdb1tTfWEatigGRmCKbdcTqqWZ Ykurr4bvW03h+YZjbwYHrqhYas02qoauBgzlFWU3naEsRTb105FjJ4PY1p30HXawBw c6GrAgYCNg34QKn1cZMgguYxW0GPPYM6J3gSMkmdvgLMEZKqN1PmsclWPU5jis6Udsn X8xeXvMnMIMPdINvdAD3dITvf9aqxXVCLUc8K11uMLdHTmeKLz9y7L4DrD/yfpTc4A qFiOtBmt3IyTsQu/wm4fnL4Wl/Exrlq7omfVfUpvuuQO7+apfb4j8xR96NO5b5Vhwz SMek/x9KD+dkpKVKStvKJmVXDywfkxiGnM8lQWsIId1FPmXKk5wijMpJc1LS9JyJ1V KxJxxfDFp7QOwtJGq</latexit><latexit sha1_base64="sjKlXV1c5vpu nHXIP3+MTdMlczQ=">AAACi3ichVE9SwNBEH05v6PRqI1gIwbFKsydhSIWgggpNTFR iEHuzk08cl/cXQIa/ANiqxZWChbiP7C18Q9Y5CeIpYKNhXOXA1FRZ9ndmbfzZt8wmm safkDUTkhd3T29ff0DycGh1PBIenSs5DsNTxdF3TEdb1tTfWEatigGRmCKbdcTqqWZ Ykurr4bvW03h+YZjbwYHrqhYas02qoauBgzlFWU3naEsRTb105FjJ4PY1p30HXawBw c6GrAgYCNg34QKn1cZMgguYxW0GPPYM6J3gSMkmdvgLMEZKqN1PmsclWPU5jis6Udsn X8xeXvMnMIMPdINvdAD3dITvf9aqxXVCLUc8K11uMLdHTmeKLz9y7L4DrD/yfpTc4A qFiOtBmt3IyTsQu/wm4fnL4Wl/Exrlq7omfVfUpvuuQO7+apfb4j8xR96NO5b5Vhwz SMek/x9KD+dkpKVKStvKJmVXDywfkxiGnM8lQWsIId1FPmXKk5wijMpJc1LS9JyJ1V KxJxxfDFp7QOwtJGq</latexit><latexit sha1_base64="sjKlXV1c5vpu nHXIP3+MTdMlczQ=">AAACi3ichVE9SwNBEH05v6PRqI1gIwbFKsydhSIWgggpNTFR iEHuzk08cl/cXQIa/ANiqxZWChbiP7C18Q9Y5CeIpYKNhXOXA1FRZ9ndmbfzZt8wmm safkDUTkhd3T29ff0DycGh1PBIenSs5DsNTxdF3TEdb1tTfWEatigGRmCKbdcTqqWZ Ykurr4bvW03h+YZjbwYHrqhYas02qoauBgzlFWU3naEsRTb105FjJ4PY1p30HXawBw c6GrAgYCNg34QKn1cZMgguYxW0GPPYM6J3gSMkmdvgLMEZKqN1PmsclWPU5jis6Udsn X8xeXvMnMIMPdINvdAD3dITvf9aqxXVCLUc8K11uMLdHTmeKLz9y7L4DrD/yfpTc4A qFiOtBmt3IyTsQu/wm4fnL4Wl/Exrlq7omfVfUpvuuQO7+apfb4j8xR96NO5b5Vhwz SMek/x9KD+dkpKVKStvKJmVXDywfkxiGnM8lQWsIId1FPmXKk5wijMpJc1LS9JyJ1V KxJxxfDFp7QOwtJGq</latexit><latexit sha1_base64="sjKlXV1c5vpu nHXIP3+MTdMlczQ=">AAACi3ichVE9SwNBEH05v6PRqI1gIwbFKsydhSIWgggpNTFR iEHuzk08cl/cXQIa/ANiqxZWChbiP7C18Q9Y5CeIpYKNhXOXA1FRZ9ndmbfzZt8wmm safkDUTkhd3T29ff0DycGh1PBIenSs5DsNTxdF3TEdb1tTfWEatigGRmCKbdcTqqWZ Ykurr4bvW03h+YZjbwYHrqhYas02qoauBgzlFWU3naEsRTb105FjJ4PY1p30HXawBw c6GrAgYCNg34QKn1cZMgguYxW0GPPYM6J3gSMkmdvgLMEZKqN1PmsclWPU5jis6Udsn X8xeXvMnMIMPdINvdAD3dITvf9aqxXVCLUc8K11uMLdHTmeKLz9y7L4DrD/yfpTc4A qFiOtBmt3IyTsQu/wm4fnL4Wl/Exrlq7omfVfUpvuuQO7+apfb4j8xR96NO5b5Vhwz SMek/x9KD+dkpKVKStvKJmVXDywfkxiGnM8lQWsIId1FPmXKk5wijMpJc1LS9JyJ1V KxJxxfDFp7QOwtJGq</latexit><latexit sha1_base64="vEseNqAHO0uS j3vayQHBhNchgEM=">AAACi3ichVE9S8NQFD2NX/W76iK4FEvFqdxUobY4FEToqK21 hSqSxFcNpklI0kIt/QPiqg5OCg7iP3B18Q84+BPEUcHFwds0KCLqDXnv3PPuue88rm obuusRPYaknt6+/oHw4NDwyOjYeGRictO16o4mipplWE5ZVVxh6KYoerpniLLtCKWm GqKkHqx0zksN4bi6ZW54TVts15Q9U6/qmuIxlU8mdyIxSpAf0Z9ADkAMQaxZkVtsYR cWNNRRg4AJj7EBBS5/Fcgg2Mxto8Wcw0j3zwXaGGJtnasEVyjMHvC6x1klYE3OOz1dX 63xLQb/DiujiNMDXdML3dMNPdH7r71afo+Olybvalcr7J3xo+nC27+qGu8e9r9Uf3r 2UMWS71Vn77bPdF6hdfWNw7OXQiYfb83RJT2z/wt6pDt+gdl41a7WRf78Dz8qv1vhX HDPtj+mtB/RLkgtBiAtf45pM5mQKSGvJ2PZXDCwMGYwi3meSgpZ5LCGIt9SxTFOcCq NSgtSRlrulkqhQDOFbyGtfgDuqpI6</latexit><latexit sha1_base64="vEseNqAHO0uS j3vayQHBhNchgEM=">AAACi3ichVE9S8NQFD2NX/W76iK4FEvFqdxUobY4FEToqK21 hSqSxFcNpklI0kIt/QPiqg5OCg7iP3B18Q84+BPEUcHFwds0KCLqDXnv3PPuue88rm obuusRPYaknt6+/oHw4NDwyOjYeGRictO16o4mipplWE5ZVVxh6KYoerpniLLtCKWm GqKkHqx0zksN4bi6ZW54TVts15Q9U6/qmuIxlU8mdyIxSpAf0Z9ADkAMQaxZkVtsYR cWNNRRg4AJj7EBBS5/Fcgg2Mxto8Wcw0j3zwXaGGJtnasEVyjMHvC6x1klYE3OOz1dX 63xLQb/DiujiNMDXdML3dMNPdH7r71afo+Olybvalcr7J3xo+nC27+qGu8e9r9Uf3r 2UMWS71Vn77bPdF6hdfWNw7OXQiYfb83RJT2z/wt6pDt+gdl41a7WRf78Dz8qv1vhX HDPtj+mtB/RLkgtBiAtf45pM5mQKSGvJ2PZXDCwMGYwi3meSgpZ5LCGIt9SxTFOcCq NSgtSRlrulkqhQDOFbyGtfgDuqpI6</latexit>
B <latexit sha1_base64="/9c0jJQtlqH6v5QcIdp0X0+Ve4Y="></latexit><latexit sha1_base64="/uEYl8Tk2Ii5dFovTv6voCfSlkc="></latexit><latexit sha1_base64="/uEYl8Tk2Ii5dFovTv6voCfSlkc="></latexit><latexit sha1_base64="/uEYl8Tk2Ii5dFovTv6voCfSlkc="></latexit><latexit sha1_base64="p/A+6Atx+w9dMp2my+Pqpyfwo3o="></latexit><latexit sha1_base64="L+wYf/+cemoJ0A66q7wV8TDWQwA="></latexit>
BTCP
<latexit sha1_base64="NUs+bt3BGp9W2JxVisp0cMYYVv s=">AAAClHichVFLSwJRFD5OL7OHVhBBG0mMVnI1wYwWogStwreCisxMVxucFzOjYIN/oH20CIqCFtE/aNumP9DCnxAtDd q06MyDIiI7w8z97nfPd+Y793CqKOgGIUMPMzE5NT3jnfXNzS8s+gNLy2Vd6Wo8LfGKqGhVjtWpKMi0ZAiGSKuqRlmJE2mF 62Ss80qParqgyEWjr9KGxLZloSXwrIFULd0065oULGayg2YgRCLEjuBvEHVBCNzIKoEHqMMRKMBDFySgIIOBWAQWdHxqEA UCKnINMJHTEAn2OYUB+FDbxSyKGSyyHfy2cVdzWRn3Vk3dVvP4FxFfDZVBCJNnckdG5Inckxfy8Wct065heenjyjlaqjb9 p2uF939VEq4GHH+rxno2oAU7tlcBvas2Y3XBO/reyfmosJsPm5vkhryi/2syJI/Ygdx7429zNH8xxg+HfbO4p1jTGVPSjq ADEnEXJKNfYyrHItHtSCwXD6XS7sC8sA4bsIVTSUAKDiALJftez+ASrphVZo/JMPtOKuNxNSvwI5jDT8Y/lgs=</latexi t>
 SR
<latexit sha1_base64="YxYoyAHBCzjXuve LvwGu5kN37w0=">AAAClnichVHLSsNAFD3GV31X3QhugqXiqky1UOtCRBFd1taq0BZJ4lSH5 mWSFmrxB/wBF25UcCH+gVs3/oALP0FcVnDjwtskKCLWGzJz7pl77pzhqrYuXI+x5y6pu6e3rz 8yMDg0PDI6Fh2f2HGtmqPxgmbplrOnKi7XhckLnvB0vmc7XDFUne+q1bX2+W6dO66wzG2vYf OyoRyaoiI0xSOqXNKOhNwsOYacz53uR2MswfyQf4NkCGIII2tF71HCASxoqMEAhwmPsA4FLn1 FJMFgE1dGkziHkPDPOU4xSNoaVXGqUIit0npIWTFkTcrbPV1frdEtOv0OKWXE2RO7ZS32yO7Y C/v4s1fT79H20qBdDbTc3h87m8q//6syaPdw9K3q6NlDBYu+V0HebZ9pv0IL9PWT81Z+KRdv zrJr9kr+r9gze6AXmPU37WaL5y46+FHp3QrlnHoGY8r4IQcgnQpBJvk1pp35RHIhMb+Viq2sh gOLYBozmKOppLGCTWRRoFuOcY5LXElT0rK0Lm0EpVJXqJnEj5Cyn9K4luw=</latexit>
 SB
<latexit sha1_base 64="KltnqfIvbrYU+CWAA78gkuMolJ0=">A AAClnichVG7SgNBFD2u72eiNgGbxaBYhdkY iFqIKKJlNEYFE2R3Hc2Qfbm7CWjwB/yBFDY qWIh/YGvjD1j4CWKpYGPh3QeKiHqXnTn3zD 13znA1xxCez9hjm9Te0dnV3dPb1z8wOJRID o9senbd1XlJtw3b3dZUjxvC4iVf+Abfdlyu mprBt7TaUnC+1eCuJ2xrwz9yeMVUDyyxL3T VJ6pS1qtCbpZdUy4unuwm0yzDwpB/AiUGac RRsJO3KGMPNnTUYYLDgk/YgAqPvh0oYHCIq 6BJnEtIhOccJ+gjbZ2qOFWoxNZoPaBsJ2Yt yoOeXqjW6RaDfpeUMibYA7tmL+ye3bAn9v5 rr2bYI/ByRLsWabmzmzhNFd/+VZm0+6h+qf 707GMfM6FXQd6dkAleoUf6xnHrpTi3PtGcZ JfsmfxfsEd2Ry+wGq/61RpfP/vDj0bvVinn 1DMa02wYcgTyuRjMKp9j2sxmlOlMdi2XXli MB9aDMYxjiqaSxwJWUUCJbjlEC+e4kFLSvL QsrUSlUlusGcW3kAofsEiW3A==</latexit >
Bgap
<latexit sha1_base64=" AKRVjNQcqys/4Il0m++axOVSFlk=">AAACwHichVG7S gNRED1ZX/GZqI1gEwyKVbiJgRgriY1lEo0KUcLueo1L 9uXuJhiX/IC9WAiKgoX4GTaWNhb5BLFUsLFw9oEios5 l7505d87smTuSqSq2w1g3IvT09vUPRAeHhkdGx2Lx8Y kN22haMq/IhmpYW5Joc1XRecVRHJVvmRYXNUnlm1Jjx bvfbHHLVgx93WmbfEcT67qyp8iiQ1C1UHO3LS1RF81O LZ5kKeZb4qeTDp0kQisa8QdsYxcGZDShgUOHQ74KETa tKtJgMAnbgUuYRZ7i33N0METcJmVxyhAJbdBep6gaoj rFXk3bZ8v0F5U+i5gJzLJHdsNe2D27ZU/s/ddarl/D0 9KmUwq43KzFjqfW3v5laXQ62P9i/anZwR4Wfa0KaTd9 xOtCDvito9OXtaXyrDvHrtgz6b9kXXZHHeitV/m6xM tnf+iRqG+RYk41f385l3YvzyTN3jsfIhhp3rdE4OSyo ZNPf450I5NKL6QypWxyuRAON4ppzGCeJpjDMlZRRMWf wQnOcSEUhH3BEA6CVCEScibxzYSjD980oBs=</latex it>
1st<latexit sha1_base64="+NRuc4TK/DYmNv8ot2h++KLDFxQ=">AAACjnic hVHLSsNAFD2Nr1ofrboR3BSL4qpMqvgCseCmyz5sFVQkiWMNTZOQTAu19AcEt3bhSsGF+Aku3fgDLvoJ4rKCGxfepEERUW9I5sy599ycmavahu4Kxjohqa9 /YHAoPBwZGR0bj8YmJkuuVXM0XtQsw3J2VcXlhm7yotCFwXdthytV1eA7amXLy+/UuePqlrktGjY/qCplUz/WNUUQVZBdcRhLsCTzI/4TyAFIIIisFbvHP o5gQUMNVXCYEIQNKHDp2YMMBpu4AzSJcwjpfp6jhQhpa1TFqUIhtkLfMu32AtakvdfT9dUa/cWg1yFlHHPsid2yLntkd+yZvf/aq+n38Lw0aFV7Wm4fRs+m C2//qqq0Cpx8qf70LHCMVd+rTt5tn/FOofX09dN2t7Cen2vOs2v2Qv6vWIc90AnM+qt2k+P5yz/82OSiQRnv9ly0/EGt+RHvgZWlAKzJn4MqpZLyYjKVSyX SmWBkYcxgFgs0lxWkkUEWRepYxjku0JZi0rK0IW32SqVQoJnCt5AyH+gxk5E=</latexit>
2n
d
<latexit sha1_base64="QQnJ3bq2XDfwubmsGamHWPRhGVk=">AAACjn ichVG7SgNBFD2urxgfidoINsEQsQqTKL5ADNikNIkxgRjC7jrGJftidxOIIT8g2JrCSsFC/ARLG3/AIp8glgo2Ft59oIiod9mdM+fec/fMXMlUFdth rD8gDA4Nj4yGxsLjE5NTkej0zL5tNC2ZF2VDNayyJNpcVXRedBRH5WXT4qImqbwkNXbcfKnFLVsx9D2nbfKqJtZ15UiRRYeoQlo/rEXjLMm8iP0EqQ DEEcSuEb3DAQ5hQEYTGjh0OIRViLDpqSAFBpO4KjrEWYQUL8/RRZi0TariVCES26BvnXaVgNVp7/a0PbVMf1HptUgZQ4I9shv2wh7YLXti77/26ng9X C9tWiVfy81a5HSu8PavSqPVwfGX6k/PDo6w7nlVyLvpMe4pZF/fOum9FDbzic4iu2LP5P+S9dk9nUBvvcrXOZ6/+MOPSS7alHFvz0bXG9SGFzEfrK0 EYCP1Oaj9dDK1nEzn0vFMNhhZCPNYwBLNZQ0ZZLGLInWs4wzn6AlRYVXYErb9UmEg0MziWwjZD70Ok30=</latexit>
FIG. 3. Phase diagram of the present system on the slice
of m = 0. There are two specific points denoted by Bgap
and BTCP. The first-order phase transitions occur along the
thick blue curve and the second-order phase transitions occur
along the red curve. These curves completely separate the
phase with chiral symmetry restoration (χSR) and that with
chiral symmetry breaking (χSB).
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<latexit sha1_base64="fNUPAqToW IwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0U noYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKne YWaeeeZ93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyo iisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpn qvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+v sAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa 62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r 4W1wupzjJd0gv7v6BHuuMbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXx HGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</ latexit><latexit sha1_base64="fNUPAqToW IwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0U noYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKne YWaeeeZ93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyo iisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpn qvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+v sAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa 62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r 4W1wupzjJd0gv7v6BHuuMbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXx HGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</ latexit><latexit sha1_base64="fNUPAqToW IwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0U noYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKne YWaeeeZ93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyo iisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpn qvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+v sAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa 62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r 4W1wupzjJd0gv7v6BHuuMbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXx HGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</ latexit><latexit sha1_base64="fNUPAqToW IwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0U noYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKne YWaeeeZ93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyo iisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpn qvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+v sAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa 62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r 4W1wupzjJd0gv7v6BHuuMbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXx HGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</ latexit><latexit sha1_base64="i+k2mJiFb 4HOdnS3Lf4PjD78y9g=">AAACZnichVHLSsNAFD2N76q1KqLgplgqrspNEXy sBDcu+7Aq1FKSOK2heZGkBS3+gOBWF64URMTPcOMPuOgfKC4V3LjwNg2KiHqH yZw5c8+dM7mqY+ieT9SOSD29ff0Dg0PR4ZHR2Fh8fGLLsxuuJoqabdjujqp4 wtAtUfR13xA7jisUUzXEtlpf75xvN4Xr6ba16R84omwqNUuv6priM1WgdKYS T1Kagkj8BHIIkggja8evsYs92NDQgAkBCz5jAwo8HiXIIDjMldFizmWkB+cCR 4iytsFZgjMUZuv8rfGuFLIW7zs1vUCt8S0GT5eVCaTogW7ohe7plp7o/ddar aBGx8sBr2pXK5zK2PFM4e1flcmrj/0v1Z+efVSxHHjV2bsTMJ1XaF198/Dspb CaT7Xm6ZKe2f8FtemOX2A1X7WrnMifIxo0YCWIRBcsLYZgRf5swFYmLVNazm WSaxthKwYxizks8P9ewho2kEWR763hBKc4izxKMWlKmu6mSpFQM4lvISU+AL DPirg=</latexit><latexit sha1_base64="i+k2mJiFb 4HOdnS3Lf4PjD78y9g=">AAACZnichVHLSsNAFD2N76q1KqLgplgqrspNEXy sBDcu+7Aq1FKSOK2heZGkBS3+gOBWF64URMTPcOMPuOgfKC4V3LjwNg2KiHqH yZw5c8+dM7mqY+ieT9SOSD29ff0Dg0PR4ZHR2Fh8fGLLsxuuJoqabdjujqp4 wtAtUfR13xA7jisUUzXEtlpf75xvN4Xr6ba16R84omwqNUuv6priM1WgdKYS T1Kagkj8BHIIkggja8evsYs92NDQgAkBCz5jAwo8HiXIIDjMldFizmWkB+cCR 4iytsFZgjMUZuv8rfGuFLIW7zs1vUCt8S0GT5eVCaTogW7ohe7plp7o/ddar aBGx8sBr2pXK5zK2PFM4e1flcmrj/0v1Z+efVSxHHjV2bsTMJ1XaF198/Dspb CaT7Xm6ZKe2f8FtemOX2A1X7WrnMifIxo0YCWIRBcsLYZgRf5swFYmLVNazm WSaxthKwYxizks8P9ewho2kEWR763hBKc4izxKMWlKmu6mSpFQM4lvISU+AL DPirg=</latexit>
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<latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichV HLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPnTMzqm3orkfUCUkDg0PDI6Nj4 fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8 xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZ QwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1xmRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKR RoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichV HLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPnTMzqm3orkfUCUkDg0PDI6Nj4 fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8 xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZ QwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1xmRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKR RoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichV HLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPnTMzqm3orkfUCUkDg0PDI6Nj4 fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8 xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZ QwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1xmRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKR RoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichV HLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPnTMzqm3orkfUCUkDg0PDI6Nj4 fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8 xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZ QwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1xmRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKR RoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="NqL8hbDmiSV4H2SDYabxZ5BPbeA=">AAACZnichV HLSsNAFD2N76ptVUTBTbFUXJUbEaquBDcu1doH1CJJnNbQvEjSQi3+gOBWF64URMTPcOMPuPAPFJcKblx4mwZFRL3DZM6cuefOmVzVMXTPJ3qISD29ff0Dg0PR4 ZHRWDwxNl7w7IaribxmG7ZbUhVPGLol8r7uG6LkuEIxVUMU1fpa57zYFK6n29a233JExVRqll7VNcVnKkeZxd1EijIURPInkEOQQhgbduIKO9iDDQ0NmBCw4DM2 oMDjUYYMgsNcBW3mXEZ6cC5wiChrG5wlOENhts7fGu/KIWvxvlPTC9Qa32LwdFmZRJru6Zpe6I5u6Inef63VDmp0vLR4Vbta4ezGj6Zzb/+qTF597H+p/vTso4q lwKvO3p2A6bxC6+qbB6cvuZWtdHuOLuiZ/Z/TA93yC6zmq3a5KbbOEA0asBxEsguyiyFYlj8bUFjIyJSRNxdSq+thKwYxg1nM8//OYhXr2ECe763hGCc4jTxKMW lSmuqmSpFQM4FvISU/ALTPiro=</latexit><latexit sha1_base64="NqL8hbDmiSV4H2SDYabxZ5BPbeA=">AAACZnichV HLSsNAFD2N76ptVUTBTbFUXJUbEaquBDcu1doH1CJJnNbQvEjSQi3+gOBWF64URMTPcOMPuPAPFJcKblx4mwZFRL3DZM6cuefOmVzVMXTPJ3qISD29ff0Dg0PR4 ZHRWDwxNl7w7IaribxmG7ZbUhVPGLol8r7uG6LkuEIxVUMU1fpa57zYFK6n29a233JExVRqll7VNcVnKkeZxd1EijIURPInkEOQQhgbduIKO9iDDQ0NmBCw4DM2 oMDjUYYMgsNcBW3mXEZ6cC5wiChrG5wlOENhts7fGu/KIWvxvlPTC9Qa32LwdFmZRJru6Zpe6I5u6Inef63VDmp0vLR4Vbta4ezGj6Zzb/+qTF597H+p/vTso4q lwKvO3p2A6bxC6+qbB6cvuZWtdHuOLuiZ/Z/TA93yC6zmq3a5KbbOEA0asBxEsguyiyFYlj8bUFjIyJSRNxdSq+thKwYxg1nM8//OYhXr2ECe763hGCc4jTxKMW lSmuqmSpFQM4FvISU/ALTPiro=</latexit>
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<latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnich VHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+aeO2dmVNvQXY+oE5IGBoeGR0 bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE 6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0 cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She76B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09S RJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnich VHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+aeO2dmVNvQXY+oE5IGBoeGR0 bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE 6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0 cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She76B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09S RJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnich VHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+aeO2dmVNvQXY+oE5IGBoeGR0 bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE 6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0 cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She76B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09S RJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnich VHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+aeO2dmVNvQXY+oE5IGBoeGR0 bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE 6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0 cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She76B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09S RJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="HEM9OPMrHTrAY8pFV54ERnAvpbs=">AAACZnich VHLSsNAFD2Nr1ofrYoouCkWxVW5KWKtK8GNS9vaVlCRJI41NC+StFCLPyC41YUrBRHxM9z4Ay78A8WlghsX3qZBEVHvMJkzZ+65cyZXdQzd84keIlJXd09vX7 Q/NjA4NBxPjIyWPbvuaqKk2YbtbqiKJwzdEiVf9w2x4bhCMVVDVNTaSvu80hCup9vWut90xLapVC19T9cUn6kipRd2EilKUxDJn0AOQQphrNmJK2xhFzY01GF CwILP2IACj8cmZBAc5rbRYs5lpAfnAoeIsbbOWYIzFGZr/K3ybjNkLd63a3qBWuNbDJ4uK5OYoXu6phe6oxt6ovdfa7WCGm0vTV7VjlY4O/GjyeLbvyqTVx/ 7X6o/PfvYw2LgVWfvTsC0X6F19I2D05fiUmGmNUsX9Mz+z+mBbvkFVuNVu8yLwhliQQNyQSQ7IDsfgpz82YByJi1TWs5nUsurYSuimMI05vh/Z7GMVayhxPdW cYwTnEYepWFpXJropEqRUDOGbyElPwC4z4q8</latexit><latexit sha1_base64="HEM9OPMrHTrAY8pFV54ERnAvpbs=">AAACZnich VHLSsNAFD2Nr1ofrYoouCkWxVW5KWKtK8GNS9vaVlCRJI41NC+StFCLPyC41YUrBRHxM9z4Ay78A8WlghsX3qZBEVHvMJkzZ+65cyZXdQzd84keIlJXd09vX7 Q/NjA4NBxPjIyWPbvuaqKk2YbtbqiKJwzdEiVf9w2x4bhCMVVDVNTaSvu80hCup9vWut90xLapVC19T9cUn6kipRd2EilKUxDJn0AOQQphrNmJK2xhFzY01GF CwILP2IACj8cmZBAc5rbRYs5lpAfnAoeIsbbOWYIzFGZr/K3ybjNkLd63a3qBWuNbDJ4uK5OYoXu6phe6oxt6ovdfa7WCGm0vTV7VjlY4O/GjyeLbvyqTVx/ 7X6o/PfvYw2LgVWfvTsC0X6F19I2D05fiUmGmNUsX9Mz+z+mBbvkFVuNVu8yLwhliQQNyQSQ7IDsfgpz82YByJi1TWs5nUsurYSuimMI05vh/Z7GMVayhxPdW cYwTnEYepWFpXJropEqRUDOGbyElPwC4z4q8</latexit>
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<latexit sha1_base64="8wwWStxtZTYkZqR6i+7WGtzvRG A=">AAACZnichVG7SgNBFD1ZXzFqEhVRsAlGxSrcTaNYBWzEShNjAiqyu07ikn2xuwnE4A8ItlpYKYiIn2HjD1jkDxRLBRs LbzYLoqLeYWbOnLnnzpkZ1TF0zydqR6Se3r7+gehgbGh4JJ5Ijo5teXbd1URRsw3bLauKJwzdEkVf9w1RdlyhmKohSmptp bNfagjX021r0286YtdUqpZe0TXFZ6owuza7l0xThoJI/QRyCNIIY91OXmMH+7ChoQ4TAhZ8xgYUeNy2IYPgMLeLFnMuIz3Y FzhCjLV1zhKcoTBb47HKq+2QtXjdqekFao1PMbi7rExhjh7ohl7onm7pid5/rdUKanS8NHlWu1rh7CWOpwpv/6pMnn0cfKr +9OyjgqXAq87enYDp3ELr6huHZy+F5fxca54u6Zn9X1Cb7vgGVuNVu9oQ+XPE+APk78/9E2xlMzJl5I1sOrcafkUU05jBAr /3InJYxTqKfG4VJzjFWeRRiksT0mQ3VYqEmnF8CSn1AXbdiio=</latexit><latexit sha1_base64="8wwWStxtZTYkZqR6i+7WGtzvRG A=">AAACZnichVG7SgNBFD1ZXzFqEhVRsAlGxSrcTaNYBWzEShNjAiqyu07ikn2xuwnE4A8ItlpYKYiIn2HjD1jkDxRLBRs LbzYLoqLeYWbOnLnnzpkZ1TF0zydqR6Se3r7+gehgbGh4JJ5Ijo5teXbd1URRsw3bLauKJwzdEkVf9w1RdlyhmKohSmptp bNfagjX021r0286YtdUqpZe0TXFZ6owuza7l0xThoJI/QRyCNIIY91OXmMH+7ChoQ4TAhZ8xgYUeNy2IYPgMLeLFnMuIz3Y FzhCjLV1zhKcoTBb47HKq+2QtXjdqekFao1PMbi7rExhjh7ohl7onm7pid5/rdUKanS8NHlWu1rh7CWOpwpv/6pMnn0cfKr +9OyjgqXAq87enYDp3ELr6huHZy+F5fxca54u6Zn9X1Cb7vgGVuNVu9oQ+XPE+APk78/9E2xlMzJl5I1sOrcafkUU05jBAr /3InJYxTqKfG4VJzjFWeRRiksT0mQ3VYqEmnF8CSn1AXbdiio=</latexit><latexit sha1_base64="8wwWStxtZTYkZqR6i+7WGtzvRG A=">AAACZnichVG7SgNBFD1ZXzFqEhVRsAlGxSrcTaNYBWzEShNjAiqyu07ikn2xuwnE4A8ItlpYKYiIn2HjD1jkDxRLBRs LbzYLoqLeYWbOnLnnzpkZ1TF0zydqR6Se3r7+gehgbGh4JJ5Ijo5teXbd1URRsw3bLauKJwzdEkVf9w1RdlyhmKohSmptp bNfagjX021r0286YtdUqpZe0TXFZ6owuza7l0xThoJI/QRyCNIIY91OXmMH+7ChoQ4TAhZ8xgYUeNy2IYPgMLeLFnMuIz3Y FzhCjLV1zhKcoTBb47HKq+2QtXjdqekFao1PMbi7rExhjh7ohl7onm7pid5/rdUKanS8NHlWu1rh7CWOpwpv/6pMnn0cfKr +9OyjgqXAq87enYDp3ELr6huHZy+F5fxca54u6Zn9X1Cb7vgGVuNVu9oQ+XPE+APk78/9E2xlMzJl5I1sOrcafkUU05jBAr /3InJYxTqKfG4VJzjFWeRRiksT0mQ3VYqEmnF8CSn1AXbdiio=</latexit><latexit sha1_base64="8wwWStxtZTYkZqR6i+7WGtzvRG A=">AAACZnichVG7SgNBFD1ZXzFqEhVRsAlGxSrcTaNYBWzEShNjAiqyu07ikn2xuwnE4A8ItlpYKYiIn2HjD1jkDxRLBRs LbzYLoqLeYWbOnLnnzpkZ1TF0zydqR6Se3r7+gehgbGh4JJ5Ijo5teXbd1URRsw3bLauKJwzdEkVf9w1RdlyhmKohSmptp bNfagjX021r0286YtdUqpZe0TXFZ6owuza7l0xThoJI/QRyCNIIY91OXmMH+7ChoQ4TAhZ8xgYUeNy2IYPgMLeLFnMuIz3Y FzhCjLV1zhKcoTBb47HKq+2QtXjdqekFao1PMbi7rExhjh7ohl7onm7pid5/rdUKanS8NHlWu1rh7CWOpwpv/6pMnn0cfKr +9OyjgqXAq87enYDp3ELr6huHZy+F5fxca54u6Zn9X1Cb7vgGVuNVu9oQ+XPE+APk78/9E2xlMzJl5I1sOrcafkUU05jBAr /3InJYxTqKfG4VJzjFWeRRiksT0mQ3VYqEmnF8CSn1AXbdiio=</latexit><latexit sha1_base64="30JxR1ESk5o6x+SKvF/rVkloB7 k=">AAACZnichVHLSsNAFD2Nr1pfVREFN8VacVVuRNC6KrgprlprVdBSkjitwTQJSVqoxR8Q3NqFKwUR8TPc+AMu/APFpYI bF96mQRFR7zCZM2fuuXMmV7UN3fWIHkJSV3dPb1+4PzIwODQ8Eh0d23StmqOJgmYZlrOtKq4wdFMUPN0zxLbtCKWqGmJLP Vhtn2/VhePqlrnhNWxRrCoVUy/rmuIxlZ9dmy1F45QkP2I/gRyAOILIWtEr7GIPFjTUUIWACY+xAQUujx3IINjMFdFkzmGk ++cCR4iwtsZZgjMUZg/4W+HdTsCavG/XdH21xrcYPB1WxpCge7qmF7qjG3qi919rNf0abS8NXtWOVtilkeOp/Nu/qiqvHva /VH969lDGsu9VZ++2z7RfoXX09cPWS35lPdGcowt6Zv/n9EC3/AKz/qpd5sT6GSJ+A1J+xDpgaTEAKfmzAZsLSZmScm4hns 4ErQhjGjOY5/+9hDQyyKLA91ZwglO0Qo/SsDQhTXZSpVCgGce3kGIftNOKug==</latexit><latexit sha1_base64="30JxR1ESk5o6x+SKvF/rVkloB7 k=">AAACZnichVHLSsNAFD2Nr1pfVREFN8VacVVuRNC6KrgprlprVdBSkjitwTQJSVqoxR8Q3NqFKwUR8TPc+AMu/APFpYI bF96mQRFR7zCZM2fuuXMmV7UN3fWIHkJSV3dPb1+4PzIwODQ8Eh0d23StmqOJgmYZlrOtKq4wdFMUPN0zxLbtCKWqGmJLP Vhtn2/VhePqlrnhNWxRrCoVUy/rmuIxlZ9dmy1F45QkP2I/gRyAOILIWtEr7GIPFjTUUIWACY+xAQUujx3IINjMFdFkzmGk ++cCR4iwtsZZgjMUZg/4W+HdTsCavG/XdH21xrcYPB1WxpCge7qmF7qjG3qi919rNf0abS8NXtWOVtilkeOp/Nu/qiqvHva /VH969lDGsu9VZ++2z7RfoXX09cPWS35lPdGcowt6Zv/n9EC3/AKz/qpd5sT6GSJ+A1J+xDpgaTEAKfmzAZsLSZmScm4hns 4ErQhjGjOY5/+9hDQyyKLA91ZwglO0Qo/SsDQhTXZSpVCgGce3kGIftNOKug==</latexit>
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<latexit sha1_base64="6P34QjPm dq4zvePwPoylyz/iHRs=">AAACi3ichVG7SgNRED1ZXzG+ojaCTTAoVmFWC yUIBkRImYdRQUV21xtdsi92N4EY8gNiqxZWChbiD4itjZWdhZ8glgo2Fk5 2A6KizuXeO3PunLlnGNUxdM8neoxIHZ1d3T3R3lhf/8DgUHx4ZNWzq64mSp pt2O66qnjC0C1R8nXfEOuOKxRTNcSaWllqva/VhOvptrXi1x2xZSq7ll7WN cVnqDBD2/EkpSiwxE9HbjvJxfvrAthydvwGm9iBDQ1VmBCw4LNvQIHHawMy CA5jW2gw5rKnB+8CTcSYW+UswRkKoxU+dznaaKMWx62aXsDW+BeDt8vMBC bpgS7phe7oip7o/ddajaBGS0udbzXkCmd76GCs+PYvy+Tbx94n60/NPsqYD 7TqrN0JkFYXWsiv7Z+8FNOFycYUndMz6z+jR7rlDqzaq3aRF4XTP/So3LfC seCaTR6T/H0oP53VmZRMKTlPyUwWoUUxjglM81TmkEEWOZT4lzIOcYRjaU CaldLSQpgqRdqcUXwxafkD0qKTvQ==</latexit><latexit sha1_base64="3jn0NjJf abBhm0gwFmvpOh09KWI=">AAACi3ichVE9SwNBEH05v+JHTNRGECQYFKswF wslCAoiWJpoVFCRu3OjR+6Lu0sgBksbsVULKwUL8Q+IrY2VnUV+gqRUsLF wcgmIinGW3Z15O2/2DaM6hu75RNWQ1Nbe0dkV7u7p7Yv0R2MDg2ueXXQ1kd Nsw3Y3VMUThm6JnK/7hthwXKGYqiHW1cJC/X29JFxPt61Vv+yIbVPZs/S8r ik+Q9kU7cQSlKTA4r8duekk5p7uMrWj0btlO3aPLezChoYiTAhY8Nk3oMDj tQkZBIexbVQYc9nTg3eBQ/Qwt8hZgjMURgt87nG02UQtjus1vYCt8S8Gb5 eZcYzTM93QKz3SLb3Qx5+1KkGNupYy32qDK5yd6PHwyvu/LJNvH/tfrJaaf eQxE2jVWbsTIPUutAa/dHD+upLOjlcm6IpqrP+SqvTAHVilN+06I7IXLfSo 3LfCseCahzwm+edQfjtrqaRMSTlDifklNCyMEYxhkqcyjXksYRk5/iWPE5 ziTIpIU1Jamm2kSqEmZwjfTFr8BExllgI=</latexit><latexit sha1_base64="3jn0NjJf abBhm0gwFmvpOh09KWI=">AAACi3ichVE9SwNBEH05v+JHTNRGECQYFKswF wslCAoiWJpoVFCRu3OjR+6Lu0sgBksbsVULKwUL8Q+IrY2VnUV+gqRUsLF wcgmIinGW3Z15O2/2DaM6hu75RNWQ1Nbe0dkV7u7p7Yv0R2MDg2ueXXQ1kd Nsw3Y3VMUThm6JnK/7hthwXKGYqiHW1cJC/X29JFxPt61Vv+yIbVPZs/S8r ik+Q9kU7cQSlKTA4r8duekk5p7uMrWj0btlO3aPLezChoYiTAhY8Nk3oMDj tQkZBIexbVQYc9nTg3eBQ/Qwt8hZgjMURgt87nG02UQtjus1vYCt8S8Gb5 eZcYzTM93QKz3SLb3Qx5+1KkGNupYy32qDK5yd6PHwyvu/LJNvH/tfrJaaf eQxE2jVWbsTIPUutAa/dHD+upLOjlcm6IpqrP+SqvTAHVilN+06I7IXLfSo 3LfCseCahzwm+edQfjtrqaRMSTlDifklNCyMEYxhkqcyjXksYRk5/iWPE5 ziTIpIU1Jamm2kSqEmZwjfTFr8BExllgI=</latexit><latexit sha1_base64="3jn0NjJf abBhm0gwFmvpOh09KWI=">AAACi3ichVE9SwNBEH05v+JHTNRGECQYFKswF wslCAoiWJpoVFCRu3OjR+6Lu0sgBksbsVULKwUL8Q+IrY2VnUV+gqRUsLF wcgmIinGW3Z15O2/2DaM6hu75RNWQ1Nbe0dkV7u7p7Yv0R2MDg2ueXXQ1kd Nsw3Y3VMUThm6JnK/7hthwXKGYqiHW1cJC/X29JFxPt61Vv+yIbVPZs/S8r ik+Q9kU7cQSlKTA4r8duekk5p7uMrWj0btlO3aPLezChoYiTAhY8Nk3oMDj tQkZBIexbVQYc9nTg3eBQ/Qwt8hZgjMURgt87nG02UQtjus1vYCt8S8Gb5 eZcYzTM93QKz3SLb3Qx5+1KkGNupYy32qDK5yd6PHwyvu/LJNvH/tfrJaaf eQxE2jVWbsTIPUutAa/dHD+upLOjlcm6IpqrP+SqvTAHVilN+06I7IXLfSo 3LfCseCahzwm+edQfjtrqaRMSTlDifklNCyMEYxhkqcyjXksYRk5/iWPE5 ziTIpIU1Jamm2kSqEmZwjfTFr8BExllgI=</latexit><latexit sha1_base64="GBZCV6wQ kGd8jB4o48qPyf2rqAM=">AAACi3ichVE9S8NQFD3G789WXQRBikVxKjdV0 IpgQQRHW60tqEgSX2swTUKSFmrp6CKu6uCk4CD+AXF1cXJz8CeIo4KLg7d JUUTUG/Leuefdc995XNU2dNcjemySmlta29o7Oru6e3r7QuH+gTXXKjmayG iWYTk5VXGFoZsi4+meIXK2I5SiaoisurtQP8+WhePqlrnqVWyxWVQKpp7XN cVjKh2nrXCUYuRH5CeQGyA6f3+det4fuV62wjfYwDYsaCihCAETHmMDClz+ 1iGDYDO3iSpzDiPdPxeooYu1Ja4SXKEwu8trgbP1BmtyXu/p+mqNbzH4d1 gZwRg90CW90B1d0RO9/9qr6veoe6nwrgZaYW+FDoZW3v5VFXn3sPOl+tOzh zxmfK86e7d9pv4KLdCX905eVmbTY9VxOqdn9n9Gj3TLLzDLr9pFSqRP//Cj 8rsVzgX3rPljSvgRCcD0VAMk5M8xrcVjMsXkFEWTSwiiA8MYxQRPZRpJLG EZGb4lj0Mc4VjqlSalWWkuKJWaGppBfAtp8QOKW5aS</latexit><latexit sha1_base64="EMJEVkiF QI52HOlBpaefm7KAxqI=">AAACi3ichVE9S8NQFD2NX7V+VV0El2JRnMpNF WqLQ0GEjv2wKqhIEl81mCYhSQu19A+Iqzo4KTiI/8DVxT/g0J8gjgouDt6 mQRFRb8h75553z33ncVXb0F2PqB2Senr7+gfCg5Gh4ZHRsej4xLpr1RxNlD XLsJxNVXGFoZui7OmeITZtRyhV1RAb6uFK53yjLhxXt8w1r2GLnaqyb+oVX VM8popJ2o3GKUF+xH4COQBxBJG3onfYxh4saKihCgETHmMDClz+tiCDYDO3 gyZzDiPdPxdoIcLaGlcJrlCYPeR1n7OtgDU57/R0fbXGtxj8O6yMYZYe6Y Ze6IFu6Ynef+3V9Ht0vDR4V7taYe+OHU+V3v5VVXn3cPCl+tOzhwqWfK86e 7d9pvMKrauvH52/lDLF2eYcXdEz+7+kNt3zC8z6q3ZdEMWLP/yo/G6Fc8E9 W/6Y0n7EuiC1GIC0/Dmm9WRCpoRcoHg2FwwsjGnMYJ6nkkIWOeRR5lsqOM EpzqQRaUHKSMvdUikUaCbxLaTVD+m+kjY=</latexit>
25
<latexit sha1_base64="Rj0VZDs/ 9zerVEUEKO0VbH6jyOA=">AAACi3ichVE9SwNBEH05v+JHTNRGsBGDYhXmI qIEwYAIKZNoNBBF7s5NPHK5O+4ugRjyB8RWLawULMQ/ILY2VnYW/gSxVLCx cHIJiIo6y+7OvJ03+4ZRbUN3PaLHgNTV3dPbF+wfGBwKDYcjI6MbrlV1NJH TLMNy8qriCkM3Rc7TPUPkbUcoFdUQm2p5pfW+WROOq1vmule3xXZFKZl6Udc Uj6FsfH4nEqUY+Tb505E7TnT5/joLtrQVucEWdmFBQxUVCJjw2DegwOVVgA yCzdg2Gow57On+u0ATA8ytcpbgDIXRMp8ljgod1OS4VdP12Rr/YvB2mDmJa XqgS3qhO7qiJ3r/tVbDr9HSUudbbXOFvRM+GF97+5dV4dvD3ifrT80eilj0 teqs3faRVhdam1/bP3lZS2SnGzN0Ts+s/4we6ZY7MGuv2kVGZE//0KNy3wr Hgms2eUzy96H8dDbiMZlicoaiyRTaFsQEpjDLU1lAEimkkeNfijjEEY6lkD QnJaSldqoU6HDG8MWk1Q/dYJPC</latexit><latexit sha1_base64="v9W0ZAUe 8j2+OyFRWZF44PZIFFI=">AAACi3ichVE9SwNBEH2eXzF+RW0EQcSgWIW5i ChBUBAhZT6MBqLI3bmJh5e74+4SiMHSRmzVwkrBQvwDYmtjZWfhT5CUEWws nFwCoqLOsrszb+fNvmFU29Bdj+i5TWrv6OzqDvQEe/v6BwZDQ8PrrlVyNJH RLMNysqriCkM3RcbTPUNkbUcoRdUQG+reSuN9oywcV7fMNa9ii62iUjD1vK4 pHkOp6Nx2KEwR8m3ipyO3nPDS422ydjh+m7BCd9jEDixoKKEIARMe+wYUuL xykEGwGdtClTGHPd1/FzhAkLklzhKcoTC6x2eBo1wLNTlu1HR9tsa/GLwdZ k5gip7omur0QDf0Qu+/1qr6NRpaKnyrTa6wtwePRtNv/7KKfHvY/WT9qdlD Hgu+Vp212z7S6EJr8sv7Z/V0LDVVnaZLqrH+C3qme+7ALL9qV0mROv9Dj8p 9KxwLrnnAY5K/D+Wnsx6NyBSRkxRejqNpAYxhEjM8lXksI44EMvxLHsc4wa nUL81KMWmxmSq1tTgj+GLS6gdXI5YH</latexit><latexit sha1_base64="v9W0ZAUe 8j2+OyFRWZF44PZIFFI=">AAACi3ichVE9SwNBEH2eXzF+RW0EQcSgWIW5i ChBUBAhZT6MBqLI3bmJh5e74+4SiMHSRmzVwkrBQvwDYmtjZWfhT5CUEWws nFwCoqLOsrszb+fNvmFU29Bdj+i5TWrv6OzqDvQEe/v6BwZDQ8PrrlVyNJH RLMNysqriCkM3RcbTPUNkbUcoRdUQG+reSuN9oywcV7fMNa9ii62iUjD1vK4 pHkOp6Nx2KEwR8m3ipyO3nPDS422ydjh+m7BCd9jEDixoKKEIARMe+wYUuL xykEGwGdtClTGHPd1/FzhAkLklzhKcoTC6x2eBo1wLNTlu1HR9tsa/GLwdZ k5gip7omur0QDf0Qu+/1qr6NRpaKnyrTa6wtwePRtNv/7KKfHvY/WT9qdlD Hgu+Vp212z7S6EJr8sv7Z/V0LDVVnaZLqrH+C3qme+7ALL9qV0mROv9Dj8p 9KxwLrnnAY5K/D+Wnsx6NyBSRkxRejqNpAYxhEjM8lXksI44EMvxLHsc4wa nUL81KMWmxmSq1tTgj+GLS6gdXI5YH</latexit><latexit sha1_base64="v9W0ZAUe 8j2+OyFRWZF44PZIFFI=">AAACi3ichVE9SwNBEH2eXzF+RW0EQcSgWIW5i ChBUBAhZT6MBqLI3bmJh5e74+4SiMHSRmzVwkrBQvwDYmtjZWfhT5CUEWws nFwCoqLOsrszb+fNvmFU29Bdj+i5TWrv6OzqDvQEe/v6BwZDQ8PrrlVyNJH RLMNysqriCkM3RcbTPUNkbUcoRdUQG+reSuN9oywcV7fMNa9ii62iUjD1vK4 pHkOp6Nx2KEwR8m3ipyO3nPDS422ydjh+m7BCd9jEDixoKKEIARMe+wYUuL xykEGwGdtClTGHPd1/FzhAkLklzhKcoTC6x2eBo1wLNTlu1HR9tsa/GLwdZ k5gip7omur0QDf0Qu+/1qr6NRpaKnyrTa6wtwePRtNv/7KKfHvY/WT9qdlD Hgu+Vp212z7S6EJr8sv7Z/V0LDVVnaZLqrH+C3qme+7ALL9qV0mROv9Dj8p 9KxwLrnnAY5K/D+Wnsx6NyBSRkxRejqNpAYxhEjM8lXksI44EMvxLHsc4wa nUL81KMWmxmSq1tTgj+GLS6gdXI5YH</latexit><latexit sha1_base64="xNXjApXq WAM2Ii/v34JH/vLZpFE=">AAACi3ichVE7S8NQFP6M73fVRRCkWCpO5cQHP hAURHC01T6gFknirQbTJCRpQYuji7iqg5OCg/gHxNXFyc2hP0EcK7g4eJoU RUQ9Ifd+57vnO/e7HNU2dNcjqjRIjU3NLa1t7R2dXd09vaG+/pRrFR1NJDX LsJyMqrjC0E2R9HTPEBnbEUpBNURa3V2qnadLwnF1y1z39myRKyjbpp7XNcV jKjE+tRmKUIz8CP8Ech1EFh5v4y+Hw7erVugOG9iCBQ1FFCBgwmNsQIHLXx YyCDZzOZSZcxjp/rnAATpYW+QqwRUKs7u8bnOWrbMm57Werq/W+BaDf4eVY UTpia6pSg90Q8/0/muvst+j5mWPdzXQCnuz92hw7e1fVYF3Dztfqj89e8hj xveqs3fbZ2qv0AJ9af+sujaXiJZH6ZJe2P8FVeieX2CWXrWruEic/+FH5Xc rnAvueeCPadaPcACmJ+tgVv4cU2o8JlNMjlNkcQVBtGEIIxjjqUxjEStYRZ JvyeMYJziVuqUJaU6aD0qlhrpmAN9CWv4AlRmWlw==</latexit><latexit sha1_base64="crL11k5P iIh3QWAtGuO0WK5v3Fg=">AAACi3ichVHLSsNQED2N70dt1Y3gplgUV2XiA x+4KIjQZa1WC7WUJN5qaJqEJC1o8QfErbpwpeBC/AO3bvwBF36CuFRw48Jp EhQR64Tce+bcOXPPZVTb0F2P6CkidXR2dff09vUPDEaHYvHhkS3XqjuayGu WYTkFVXGFoZsi7+meIQq2I5SaaohttbraOt9uCMfVLXPTO7BFqabsmXpF1xS PqdzMfDmepBT5kfgN5BAkEUbWit9hB7uwoKGOGgRMeIwNKHD5K0IGwWauhC ZzDiPdPxc4Qj9r61wluEJhtsrrHmfFkDU5b/V0fbXGtxj8O6xMYJIe6YZe6 YFu6Zk+/uzV9Hu0vBzwrgZaYZdjx2Mb7/+qarx72P9WtfXsoYJF36vO3m2f ab1CC/SNw/PXjeXcZHOKruiF/V/SE93zC8zGm3a9LnIXbfyo/G6Fc8E9j/w xLfmRCMDCXAiW5K8xbc2kZErJ65RMZ8KB9WIcE5jmqSwgjQyyyPMtFZzgFG dSVJqVlqWVoFSKhJpR/Ahp7RP0fJI7</latexit>
hq¯
qi
<latexit sha1_base64="jLnJSRQAdmIXsUTuuujCL84IusM="></latexit><latexit sha1_base64="Ic2kiUGmu0ptww0z6bAechiEA5I="></latexit><latexit sha1_base64="Ic2kiUGmu0ptww0z6bAechiEA5I="></latexit><latexit sha1_base64="Ic2kiUGmu0ptww0z6bAechiEA5I="></latexit><latexit sha1_base64="bMlfBNfqIl6mBJMoFJGESrkXHEM="></latexit><latexit sha1_base64="XxXFmTTYz9gVW2i2PHnGpTRH2B8="></latexit>
B = 1 .
<latexit sha1_base64="dfNtdmVL6qLiPQpCcG84Cgi qVxI=">AAACj3ichVG7SgNRED1Z3/GRRBvBRgyKVZgVIUFQQmy0i48kgorsrje6ZrO77G4CGvIDVnaiVgoW4h/Y2 vgDFvkEsYxgY+FksyAqxrnce2fOnTP3DKPahu56RI2Q1NXd09vXPxAeHBoeiURjo3nXqjiayGmWYTlbquIKQzdFzt M9Q2zZjlDKqiEKamm59V6oCsfVLXPTO7bFblk5MPWirikeQ/nMopxK0F40TgnybfK3IwdOHIFlregDdrAPCxoqKEP AhMe+AQUur23IINiM7aLGmMOe7r8L1BFmboWzBGcojJb4POBoO0BNjls1XZ+t8S8Gb4eZk5imZ7qjJj3RPb3Qx5+ 1an6NlpZjvtU2V9h7kdPxjfd/WWW+PRx+sTpq9lBEyteqs3bbR1pdaG1+9eS8ubGwPl2boRt6Zf3X1KBH7sCsvmm3 a2L9qoMelftWOBZcs85jkn8O5beTn0vIlJDX5uPpTDCwfkxgCrM8lSTSWEEWOf7lCGe4wKUUk5LSkpRup0qhgDOGb yatfgIuqJKw</latexit><latexit sha1_base64="dfNtdmVL6qLiPQpCcG84Cgi qVxI=">AAACj3ichVG7SgNRED1Z3/GRRBvBRgyKVZgVIUFQQmy0i48kgorsrje6ZrO77G4CGvIDVnaiVgoW4h/Y2 vgDFvkEsYxgY+FksyAqxrnce2fOnTP3DKPahu56RI2Q1NXd09vXPxAeHBoeiURjo3nXqjiayGmWYTlbquIKQzdFzt M9Q2zZjlDKqiEKamm59V6oCsfVLXPTO7bFblk5MPWirikeQ/nMopxK0F40TgnybfK3IwdOHIFlregDdrAPCxoqKEP AhMe+AQUur23IINiM7aLGmMOe7r8L1BFmboWzBGcojJb4POBoO0BNjls1XZ+t8S8Gb4eZk5imZ7qjJj3RPb3Qx5+ 1an6NlpZjvtU2V9h7kdPxjfd/WWW+PRx+sTpq9lBEyteqs3bbR1pdaG1+9eS8ubGwPl2boRt6Zf3X1KBH7sCsvmm3 a2L9qoMelftWOBZcs85jkn8O5beTn0vIlJDX5uPpTDCwfkxgCrM8lSTSWEEWOf7lCGe4wKUUk5LSkpRup0qhgDOGb yatfgIuqJKw</latexit><latexit sha1_base64="dfNtdmVL6qLiPQpCcG84Cgi qVxI=">AAACj3ichVG7SgNRED1Z3/GRRBvBRgyKVZgVIUFQQmy0i48kgorsrje6ZrO77G4CGvIDVnaiVgoW4h/Y2 vgDFvkEsYxgY+FksyAqxrnce2fOnTP3DKPahu56RI2Q1NXd09vXPxAeHBoeiURjo3nXqjiayGmWYTlbquIKQzdFzt M9Q2zZjlDKqiEKamm59V6oCsfVLXPTO7bFblk5MPWirikeQ/nMopxK0F40TgnybfK3IwdOHIFlregDdrAPCxoqKEP AhMe+AQUur23IINiM7aLGmMOe7r8L1BFmboWzBGcojJb4POBoO0BNjls1XZ+t8S8Gb4eZk5imZ7qjJj3RPb3Qx5+ 1an6NlpZjvtU2V9h7kdPxjfd/WWW+PRx+sTpq9lBEyteqs3bbR1pdaG1+9eS8ubGwPl2boRt6Zf3X1KBH7sCsvmm3 a2L9qoMelftWOBZcs85jkn8O5beTn0vIlJDX5uPpTDCwfkxgCrM8lSTSWEEWOf7lCGe4wKUUk5LSkpRup0qhgDOGb yatfgIuqJKw</latexit><latexit sha1_base64="dfNtdmVL6qLiPQpCcG84Cgi qVxI=">AAACj3ichVG7SgNRED1Z3/GRRBvBRgyKVZgVIUFQQmy0i48kgorsrje6ZrO77G4CGvIDVnaiVgoW4h/Y2 vgDFvkEsYxgY+FksyAqxrnce2fOnTP3DKPahu56RI2Q1NXd09vXPxAeHBoeiURjo3nXqjiayGmWYTlbquIKQzdFzt M9Q2zZjlDKqiEKamm59V6oCsfVLXPTO7bFblk5MPWirikeQ/nMopxK0F40TgnybfK3IwdOHIFlregDdrAPCxoqKEP AhMe+AQUur23IINiM7aLGmMOe7r8L1BFmboWzBGcojJb4POBoO0BNjls1XZ+t8S8Gb4eZk5imZ7qjJj3RPb3Qx5+ 1an6NlpZjvtU2V9h7kdPxjfd/WWW+PRx+sTpq9lBEyteqs3bbR1pdaG1+9eS8ubGwPl2boRt6Zf3X1KBH7sCsvmm3 a2L9qoMelftWOBZcs85jkn8O5beTn0vIlJDX5uPpTDCwfkxgCrM8lSTSWEEWOf7lCGe4wKUUk5LSkpRup0qhgDOGb yatfgIuqJKw</latexit><latexit sha1_base64="/zpPY0TQHYu84SGWF2s1W2a 0w7I=">AAACj3ichVE9S8NQFD2N359tdRFciqXiVG5EaCsoRRfdrNoq1CJJfGpsmoQkLdTiH3ByE3VScBD/gauLf 8DBnyCOFVwcvE2DIqLekPfOPe+e+87jqrahux7RU0jq6Ozq7unt6x8YHBoOR6IjBdeqOprIa5ZhOZuq4gpDN0Xe0z 1DbNqOUCqqITbU8mLrfKMmHFe3zHWvbotSRdkz9V1dUzymCgtzcjpJ25E4JcmP2E8gByCOIFasyB22sAMLGqqoQMC Ex9iAApe/ImQQbOZKaDDnMNL9c4Ej9LO2ylWCKxRmy7zucVYMWJPzVk/XV2t8i8G/w8oYEvRIN9SkB7qlZ3r/tVf D79HyUuddbWuFvR0+Hlt7+1dV4d3D/pfqT88edpH2vers3faZ1iu0tr52eNpcm11NNCbpil7Y/yU90T2/wKy9atc5 sXrxhx+V361wLrjnkT+mjB+xNkjNBCAjf46pMJ2UKSnnZuLZhWBgvRjHBKZ4KilksYQV5PmWA5zgDOdSVEpJ81K2X SqFAs0ovoW0/AFsnpNA</latexit><latexit sha1_base64="/zpPY0TQHYu84SGWF2s1W2a 0w7I=">AAACj3ichVE9S8NQFD2N359tdRFciqXiVG5EaCsoRRfdrNoq1CJJfGpsmoQkLdTiH3ByE3VScBD/gauLf 8DBnyCOFVwcvE2DIqLekPfOPe+e+87jqrahux7RU0jq6Ozq7unt6x8YHBoOR6IjBdeqOprIa5ZhOZuq4gpDN0Xe0z 1DbNqOUCqqITbU8mLrfKMmHFe3zHWvbotSRdkz9V1dUzymCgtzcjpJ25E4JcmP2E8gByCOIFasyB22sAMLGqqoQMC Ex9iAApe/ImQQbOZKaDDnMNL9c4Ej9LO2ylWCKxRmy7zucVYMWJPzVk/XV2t8i8G/w8oYEvRIN9SkB7qlZ3r/tVf D79HyUuddbWuFvR0+Hlt7+1dV4d3D/pfqT88edpH2vers3faZ1iu0tr52eNpcm11NNCbpil7Y/yU90T2/wKy9atc5 sXrxhx+V361wLrjnkT+mjB+xNkjNBCAjf46pMJ2UKSnnZuLZhWBgvRjHBKZ4KilksYQV5PmWA5zgDOdSVEpJ81K2X SqFAs0ovoW0/AFsnpNA</latexit>
B = 1 .
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FIG. 4. The behavior of the chiral condensate 〈q¯q〉 at m =
0.01. When the magnetic field increases, the transition of the
chiral condensate appears to be changed from first-order (solid
line) to second-order (dashed line) and crossover (dotted line).
Fig. 5, we find β = 1/2 for B > BTCP and β = 1/4 for
B = BTCP within the numerical error by linear fitting.
Analytical approach.— We show that the values of the
critical exponents can be derived analytically as follows.
Let us focus on the case for B ≥ BTCP. In the language
of the D7-brane configuration, θ(z) continuously changes
from θ(z) = 0 to θ(z) 6= 0 when the chiral symmetry is
broken in the second-order phase transition. This means
that θ(z∗) 1 in the vicinity of the critical point. Since
J =
√−gttg2xx∣∣∣
z∗
cos3 θ(z∗) is an even function of θ(z∗),
J can be expanded as
J = Jc + a2θ(z∗)2 + a4θ(z∗)4 + · · · , (5)
where ai(i = 2, 4, · · · ) are coefficients that depend on z∗.
Here we have used the fact that J = Jc at the critical
point where θ(z∗) = 0. Note that Jc depend only on B.
Next, we argue that the chiral condensate is an odd
function of θ(z∗). When we flip the sign of θ(z∗), the
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<latexit sha1_base64="zMRwdhpYRxnSSfnxNbU9H89GQPA=">AAACjXichVG7SgNRED2urxgfidoINmJQrMKsQRQRDVhoaRKjgor srlddsi92N4EY8gMWtgpWChbiH9im8Qcs8gliGcHGwtnNgqios+ydmXPnzD3DqI6hez5Rs0Pq7Oru6Y31xfsHBocSyeGRLc8uu5ooarZhuzuq4glDt0TR131D7DiuUEzVENtqaTW4364I19Nta9OvOmLfVI4t/UjXFD+AKE3yQTLFLrSJn4EcBamVRiaTBbBhJx+wh0PY0FC GCQELPscGFHj87UIGwWFsHzXGXI708F6gjjhzy1wluEJhtMTnMWe7EWpxHvT0QrbGrxj8u8ycwBQ90R216JHu6Znef+1VC3sEWqrs1TZXOAeJs7HC278sk72Pk0/Wn5p9HGEh1KqzdidEgim0Nr9yetEqLOanatN0Qy+s/5qa1OAJrMqrdpsT+as/9Kg8t8K54J51XpP8fSk /g63ZtExpOUep7DLaFsM4JjHDW5lHFuvYQJFfOcE5LnApJaQ5aUmKaqWOiDOKLyatfQAGyZO1</latexit><latexit sha1_base64="0oYIjJn5nuMVfBHbq1IV2p35RVE=">AAACjXichVE9S8NgEH6M3/WjVRfBRSwVp3JRRBFRwUHH2lpbqKU k8bUNTZOQpAUt/QMOrhWcFBzEf+Dq4h9w8CeIo4KLg5e0IFqsF/Le3fPec+9znGobuusRPfdIvX39A4NDw6GR0bHxcGRi8sC1qo4m0pplWE5WVVxh6KZIe7pniKztCKWiGiKjlrf9+0xNOK5umfveiS3yFaVo6se6png+RHGSC5Eou8BmOwO5HUQ3H5YCS1iRexziCBY0VFG BgAmPYwMKXP5ykEGwGcujzpjDkR7cCzQQYm6VqwRXKIyW+SxylmujJud+Tzdga/yKwb/DzFnE6Ilu6Y0e6Y5e6PPPXvWgh6/lhL3a4gq7ED6bTn38y6qw91D6ZnXV7OEYq4FWnbXbAeJPobX4tdPmW2otGavP0zW9sv4reqYHnsCsvWs3eyJ52UWPynMrnAvu2eA1yb+X0hk cLMZlist7FN3aQMuGMIM5LPBWVrCFXSSQ5ldKOEcTF1JYWpbWpXat1NPmTOGHSTtfGl6UQQ==</latexit><latexit sha1_base64="0oYIjJn5nuMVfBHbq1IV2p35RVE=">AAACjXichVE9S8NgEH6M3/WjVRfBRSwVp3JRRBFRwUHH2lpbqKU k8bUNTZOQpAUt/QMOrhWcFBzEf+Dq4h9w8CeIo4KLg5e0IFqsF/Le3fPec+9znGobuusRPfdIvX39A4NDw6GR0bHxcGRi8sC1qo4m0pplWE5WVVxh6KZIe7pniKztCKWiGiKjlrf9+0xNOK5umfveiS3yFaVo6se6png+RHGSC5Eou8BmOwO5HUQ3H5YCS1iRexziCBY0VFG BgAmPYwMKXP5ykEGwGcujzpjDkR7cCzQQYm6VqwRXKIyW+SxylmujJud+Tzdga/yKwb/DzFnE6Ilu6Y0e6Y5e6PPPXvWgh6/lhL3a4gq7ED6bTn38y6qw91D6ZnXV7OEYq4FWnbXbAeJPobX4tdPmW2otGavP0zW9sv4reqYHnsCsvWs3eyJ52UWPynMrnAvu2eA1yb+X0hk cLMZlist7FN3aQMuGMIM5LPBWVrCFXSSQ5ldKOEcTF1JYWpbWpXat1NPmTOGHSTtfGl6UQQ==</latexit><latexit sha1_base64="0oYIjJn5nuMVfBHbq1IV2p35RVE=">AAACjXichVE9S8NgEH6M3/WjVRfBRSwVp3JRRBFRwUHH2lpbqKU k8bUNTZOQpAUt/QMOrhWcFBzEf+Dq4h9w8CeIo4KLg5e0IFqsF/Le3fPec+9znGobuusRPfdIvX39A4NDw6GR0bHxcGRi8sC1qo4m0pplWE5WVVxh6KZIe7pniKztCKWiGiKjlrf9+0xNOK5umfveiS3yFaVo6se6png+RHGSC5Eou8BmOwO5HUQ3H5YCS1iRexziCBY0VFG BgAmPYwMKXP5ykEGwGcujzpjDkR7cCzQQYm6VqwRXKIyW+SxylmujJud+Tzdga/yKwb/DzFnE6Ilu6Y0e6Y5e6PPPXvWgh6/lhL3a4gq7ED6bTn38y6qw91D6ZnXV7OEYq4FWnbXbAeJPobX4tdPmW2otGavP0zW9sv4reqYHnsCsvWs3eyJ52UWPynMrnAvu2eA1yb+X0hk cLMZlist7FN3aQMuGMIM5LPBWVrCFXSSQ5ldKOEcTF1JYWpbWpXat1NPmTOGHSTtfGl6UQQ==</latexit><latexit sha1_base64="MPJLr0sz/6n53O94Wn/pPF8EWBI=">AAACjXichVHLSsNQED2N72erbgQ3xaK4KhMf1IpowYUutVoVtJQ kXjWYJiFJC1r8ARduFVwpuBD/wK0bf8BFP0FcKrhx4eQ2KCLqhNw5c+6cuTOM7lqmHxDVY0pTc0trW3tHZ1d3T2880de/7jsVzxAFw7Ecb1PXfGGZtigEZmCJTdcTWlm3xIZ+sBDeb1SF55uOvRYcuqJY1vZsc9c0tCCkKE1qKZFiJy35E6gRSM3fT0hbdhJ32MYOHBiooAw BGwFjCxp8/ragguAyV0SNOY+RKe8FjtHJ2gpnCc7QmD3gc4+jrYi1OQ5r+lJt8CsW/x4rkxihR7qhF3qgW3qi919r1WSNsJdD9npDK9xS/GRw9e1fVZl9gP0v1Z89B9jFtOzV5N5dyYRTGA199ejsZXUmP1IbpSt65v4vqU73PIFdfTWuV0T+4o9+dJ5b41hwzWO5pqy0ZAN kJiOQVT/XtD6eVimtrlAqN4eGtWMIwxjjrWSQwxKWUeBX9nGKM5wrcWVKmVWiXCUWaQbwzZTFD1hUlNE=</latexit><latexit sha1_base64="q/Zev+zQfRlAWQuHeUaAO3Cxb/4=">AAACjXichVHLSsNQED3GV3226kZwUywVV2Uiig9ECi50Wa19gJa SxKsG0yQkaUFLf8CF2wquFFyIf+DWjT/gop8gLiu4ceEkDYqIOiF3zpw7Z+4Mo9qG7npErS6pu6e3rz8yMDg0PDIajY2N512r6mgip1mG5RRVxRWGboqcp3uGKNqOUCqqIQrq8bp/X6gJx9Utc8c7sUWpohya+oGuKZ5PUYrkcizBLrD4TyCHIIHQMlbsHnvYhwUNVVQgYMJ jbECBy98uZBBs5kqoM+cw0oN7gQYGWVvlLMEZCrPHfB5ytBuyJsd+TTdQa/yKwb/DyjiS9ES31KZHuqNnev+1Vj2o4fdywl7taIVdjp5NZt/+VVXYezj6Uv3Zs4cDLAW96ty7HTD+FFpHXztttrMr28n6DF3TC/d/RS164AnM2qt2syW2L//oR+W5FY4F12wEa1oOLN4Bi/M hWJY/15SfS8mUkrcokV4LFxbBFKYxy1tZRBqbyCDHrxzhHE1cSFFpQVqVwlypK9RM4JtJGx/6lZKd</latexit>
0.02
<latexit sha1_base64="XvJ6/Cq0SU5x8yJUdLkRgYuy7Nc=">AAACjXichVE9S8NgEH6M35+tugguxVJxKpeKKCJacNBRq7WFWko SXzU0TUKSFrT0Dzi4VnBScBD/gWsX/4BDf4I4Krg4eEkLosV6Ie/dPe899z7Hqbahux5Rs0fq7esfGBwaHhkdG58IhSenDlyr7GgirVmG5WRVxRWGboq0p3uGyNqOUEqqITJqcdO/z1SE4+qWue+d2SJfUk5M/VjXFM+HKE6JQjjKLrBIZyC3g+hGY3ExCWDHCj/iEEewoKG MEgRMeBwbUODyl4MMgs1YHlXGHI704F6ghhHmlrlKcIXCaJHPE85ybdTk3O/pBmyNXzH4d5gZQYye6Z7e6Ike6IU+/+xVDXr4Ws7Yqy2usAuhi5m9j39ZJfYeTr9ZXTV7OMZKoFVn7XaA+FNoLX7lvP62t5qKVefpll5Z/w01qcETmJV37W5XpK676FF5boVzwT1rvCb591I 6g4NEXKa4vEvR5DpaNoRZzGGBt7KMJLaxgzS/copL1HElhaQlaU1q10o9bc40fpi09QUI75O2</latexit><latexit sha1_base64="BmLNbmp/rHf9z1nHVxNy7zZI3Ts=">AAACjXichVG7SgNRED2urxgfidoINsGgWIXZiCgiGrDQ0kSjgor srtdkyb7Y3QRiyA9Y2EawUrAQ/8DWxh+w8BPEUsHGwtnNgqios+ydmXPnzD3DqI6hez7RY4fU2dXd0xvri/cPDA4lksMjW55ddTVR1GzDdndUxROGbomir/uG2HFcoZiqIbbVykpwv10Trqfb1qZfd8S+qZQs/UjXFD+AKEPZg2SaXWipn4EcBenlu5nQ1u3kLfZwCBsaqjA hYMHn2IACj79dyCA4jO2jwZjLkR7eCzQRZ26VqwRXKIxW+CxxthuhFudBTy9ka/yKwb/LzBQm6YGu6YXu6Yae6P3XXo2wR6Clzl5tc4VzkDgZ23j7l2Wy91H+ZP2p2ccR5kOtOmt3QiSYQmvza8etl42FwmRjii7pmfVf0CPd8QRW7VW7yovC+R96VJ5b4VxwzyavSf6+lJ/ BVjYjU0bOUzq3hLbFMI4JTPNW5pDDGtZR5FfKOEULZ1JCmpUWpahW6og4o/hi0uoHHISUQg==</latexit><latexit sha1_base64="BmLNbmp/rHf9z1nHVxNy7zZI3Ts=">AAACjXichVG7SgNRED2urxgfidoINsGgWIXZiCgiGrDQ0kSjgor srtdkyb7Y3QRiyA9Y2EawUrAQ/8DWxh+w8BPEUsHGwtnNgqios+ydmXPnzD3DqI6hez7RY4fU2dXd0xvri/cPDA4lksMjW55ddTVR1GzDdndUxROGbomir/uG2HFcoZiqIbbVykpwv10Trqfb1qZfd8S+qZQs/UjXFD+AKEPZg2SaXWipn4EcBenlu5nQ1u3kLfZwCBsaqjA hYMHn2IACj79dyCA4jO2jwZjLkR7eCzQRZ26VqwRXKIxW+CxxthuhFudBTy9ka/yKwb/LzBQm6YGu6YXu6Yae6P3XXo2wR6Clzl5tc4VzkDgZ23j7l2Wy91H+ZP2p2ccR5kOtOmt3QiSYQmvza8etl42FwmRjii7pmfVf0CPd8QRW7VW7yovC+R96VJ5b4VxwzyavSf6+lJ/ BVjYjU0bOUzq3hLbFMI4JTPNW5pDDGtZR5FfKOEULZ1JCmpUWpahW6og4o/hi0uoHHISUQg==</latexit><latexit sha1_base64="BmLNbmp/rHf9z1nHVxNy7zZI3Ts=">AAACjXichVG7SgNRED2urxgfidoINsGgWIXZiCgiGrDQ0kSjgor srtdkyb7Y3QRiyA9Y2EawUrAQ/8DWxh+w8BPEUsHGwtnNgqios+ydmXPnzD3DqI6hez7RY4fU2dXd0xvri/cPDA4lksMjW55ddTVR1GzDdndUxROGbomir/uG2HFcoZiqIbbVykpwv10Trqfb1qZfd8S+qZQs/UjXFD+AKEPZg2SaXWipn4EcBenlu5nQ1u3kLfZwCBsaqjA hYMHn2IACj79dyCA4jO2jwZjLkR7eCzQRZ26VqwRXKIxW+CxxthuhFudBTy9ka/yKwb/LzBQm6YGu6YXu6Yae6P3XXo2wR6Clzl5tc4VzkDgZ23j7l2Wy91H+ZP2p2ccR5kOtOmt3QiSYQmvza8etl42FwmRjii7pmfVf0CPd8QRW7VW7yovC+R96VJ5b4VxwzyavSf6+lJ/ BVjYjU0bOUzq3hLbFMI4JTPNW5pDDGtZR5FfKOEULZ1JCmpUWpahW6og4o/hi0uoHHISUQg==</latexit><latexit sha1_base64="HC1egz/tEwCdkGDLs+8tnAZ1Qus=">AAACjXichVHLSsNQED3G97NVN4KbYqm4KhMf+EC04EKXVm0rqEg SrxpMk5CkBS3+gAu3FVwpuBD/wK0bf8BFP0FcVnDjwsltUETUCblz5tw5c2cY3bVMPyCqNSnNLa1t7R2dXd09vX2xeP9A3ndKniFyhmM53qau+cIybZELzMASm64ntKJuiYJ+tBTeF8rC803H3giOXbFT1A5sc980tCCkKE3ju/EkO2mJn0CNQHLxYULaqhO/xzb24MBACUU I2AgYW9Dg87cFFQSXuR1UmPMYmfJe4BRdrC1xluAMjdkjPg842opYm+Owpi/VBr9i8e+xMoEUPdEt1emR7uiZ3n+tVZE1wl6O2esNrXB3Y2dD62//qorsAxx+qf7sOcA+ZmSvJvfuSiacwmjoyyfV+vrcWqoyStf0wv1fUY0eeAK7/GrcZMXa5R/96Dy3xrHgmqdyTbPSEg0 wPRmBWfVzTfnxtEppNUvJzAIa1oFhjGCMtzKNDFawihy/cohzVHGhxJQpZV6JcpWmSDOIb6YsfwBaepTS</latexit><latexit sha1_base64="YlaP11PSJTlWbXru4NeMK/QTFsc=">AAACjXichVHLSsNQED3G97NVN4KbYlFclUlRakWk4EKXvvoAlZL EaxuaJiFJC1r8ARduK7hScCH+gVs3/oALP0FcVnDjwkkaFBHrhNw5c+6cuTOMahu66xE9d0ndPb19/QODQ8Mjo2OR6PhEzrVqjiaymmVYTkFVXGHopsh6umeIgu0IpaoaIq9W1vz7fF04rm6Zu96xLQ6qSsnUj3RN8XyKEpQsRuPsAov9BnII4ght04reYx+HsKChhioETHi MDShw+duDDILN3AEazDmM9OBe4BRDrK1xluAMhdkKnyWO9kLW5Niv6QZqjV8x+HdYGcMsPdEtteiR7uiFPv6s1Qhq+L0cs1fbWmEXI2dTO+//qqrsPZS/VR179nCEpaBXnXu3A8afQmvr6yfN1s7y9mxjjq7plfu/omd64AnM+pt2syW2Lzv0o/LcCseCa54Ga0oHFmuD1EI I0vLXmnLJhEwJeYvimdVwYQOYxgzmeSspZLCBTWT5lTLO0cSFFJEWpRUpzJW6Qs0kfpi0/gn8u5Ke</latexit>
0.03
<latexit sha1_base64="pi3TJtUcJZRGdWWh72puzgcQLJM=">AAACjXichVHLSsNQED2N72erbgQ3xVJxVSYWUUS04EKX1toHqEg Sb9vQNAlJWqjFH3DhVsGVggvxD9y68Qdc+AnisoIbF07SgqhYJ+TOzLlz5p5hVNvQXY/oOST19Pb1DwwODY+Mjo2HIxOTOdeqOZrIapZhOQVVcYWhmyLr6Z4hCrYjlKpqiLxa2fDv83XhuLpl7noNWxxUlZKpF3VN8XyIEpQ8jMTYBRb9HcidILb+kEymAGxbkXvs4wgWNNR QhYAJj2MDClz+9iCDYDN2gCZjDkd6cC9wgmHm1rhKcIXCaIXPEmd7HdTk3O/pBmyNXzH4d5gZRZye6JZa9Eh39EIff/ZqBj18LQ32apsr7MPw6XTm/V9Wlb2H8herq2YPRSwHWnXWbgeIP4XW5tePz1uZlZ14c46u6ZX1X9EzPfAEZv1Nu0mLncsuelSeW+FccM8TXpP8cym /g9xCQqaEnKZYag1tG8QMZjHPW1lCClvYRpZfKeMM57iQwtKitCp1aqVQhzOFbyZtfgILFZO3</latexit><latexit sha1_base64="DF7EwZZVtyvDm/Qn3KE+5Syfn0E=">AAACjXichVE9S8NgEH6MX7V+tOoiuBSL4lQuiigiKjjoqNW2Qi0 liW/b0DQJSVqopX/AwVXBScFB/AeuLv4BB3+COCq4OHhJC6LFeiHv3T3vPfc+x6m2obse0XOP1NvXPzAYGgoPj4yORaLjE2nXqjqaSGmWYTmHquIKQzdFytM9QxzajlAqqiEyannLv8/UhOPqlnng1W2RqyhFUy/omuL5ECVoMR+Nswss1hnI7SC+8bAY2K4VvccRjmFBQxU VCJjwODagwOUvCxkEm7EcGow5HOnBvUATYeZWuUpwhcJomc8iZ9k2anLu93QDtsavGPw7zIxhlp7olt7oke7ohT7/7NUIevha6uzVFlfY+cjp1P7Hv6wKew+lb1ZXzR4KWAm06qzdDhB/Cq3Fr52cv+2vJmcbc3RNr6z/ip7pgScwa+/azZ5IXnbRo/LcCueCezZ5TfLvpXQ G6YWETAl5j+Kb62hZCNOYwTxvZRmb2MEuUvxKCWc4x4UUkZakNaldK/W0OZP4YdL2Fx6qlEM=</latexit><latexit sha1_base64="DF7EwZZVtyvDm/Qn3KE+5Syfn0E=">AAACjXichVE9S8NgEH6MX7V+tOoiuBSL4lQuiigiKjjoqNW2Qi0 liW/b0DQJSVqopX/AwVXBScFB/AeuLv4BB3+COCq4OHhJC6LFeiHv3T3vPfc+x6m2obse0XOP1NvXPzAYGgoPj4yORaLjE2nXqjqaSGmWYTmHquIKQzdFytM9QxzajlAqqiEyannLv8/UhOPqlnng1W2RqyhFUy/omuL5ECVoMR+Nswss1hnI7SC+8bAY2K4VvccRjmFBQxU VCJjwODagwOUvCxkEm7EcGow5HOnBvUATYeZWuUpwhcJomc8iZ9k2anLu93QDtsavGPw7zIxhlp7olt7oke7ohT7/7NUIevha6uzVFlfY+cjp1P7Hv6wKew+lb1ZXzR4KWAm06qzdDhB/Cq3Fr52cv+2vJmcbc3RNr6z/ip7pgScwa+/azZ5IXnbRo/LcCueCezZ5TfLvpXQ G6YWETAl5j+Kb62hZCNOYwTxvZRmb2MEuUvxKCWc4x4UUkZakNaldK/W0OZP4YdL2Fx6qlEM=</latexit><latexit sha1_base64="DF7EwZZVtyvDm/Qn3KE+5Syfn0E=">AAACjXichVE9S8NgEH6MX7V+tOoiuBSL4lQuiigiKjjoqNW2Qi0 liW/b0DQJSVqopX/AwVXBScFB/AeuLv4BB3+COCq4OHhJC6LFeiHv3T3vPfc+x6m2obse0XOP1NvXPzAYGgoPj4yORaLjE2nXqjqaSGmWYTmHquIKQzdFytM9QxzajlAqqiEyannLv8/UhOPqlnng1W2RqyhFUy/omuL5ECVoMR+Nswss1hnI7SC+8bAY2K4VvccRjmFBQxU VCJjwODagwOUvCxkEm7EcGow5HOnBvUATYeZWuUpwhcJomc8iZ9k2anLu93QDtsavGPw7zIxhlp7olt7oke7ohT7/7NUIevha6uzVFlfY+cjp1P7Hv6wKew+lb1ZXzR4KWAm06qzdDhB/Cq3Fr52cv+2vJmcbc3RNr6z/ip7pgScwa+/azZ5IXnbRo/LcCueCezZ5TfLvpXQ G6YWETAl5j+Kb62hZCNOYwTxvZRmb2MEuUvxKCWc4x4UUkZakNaldK/W0OZP4YdL2Fx6qlEM=</latexit><latexit sha1_base64="xpHmrTo6QutnEWdwHEjYqnlCmSw=">AAACjXichVHLSsNQED3G97NVN4KbYqm4KhMf+EC04EKXVm0rqEg SrxpMk5CkBS3+gAu3FVwpuBD/wK0bf8BFP0FcVnDjwsltUETUCblz5tw5c2cY3bVMPyCqNSnNLa1t7R2dXd09vX2xeP9A3ndKniFyhmM53qau+cIybZELzMASm64ntKJuiYJ+tBTeF8rC803H3giOXbFT1A5sc980tCCkKE0Tu/EkO2mJn0CNQHLxYULaqhO/xzb24MBACUU I2AgYW9Dg87cFFQSXuR1UmPMYmfJe4BRdrC1xluAMjdkjPg842opYm+Owpi/VBr9i8e+xMoEUPdEt1emR7uiZ3n+tVZE1wl6O2esNrXB3Y2dD62//qorsAxx+qf7sOcA+ZmSvJvfuSiacwmjoyyfV+vrcWqoyStf0wv1fUY0eeAK7/GrcZMXa5R/96Dy3xrHgmqdyTbPSEg0 wPRmBWfVzTfnxtEppNUvJzAIa1oFhjGCMtzKNDFawihy/cohzVHGhxJQpZV6JcpWmSDOIb6YsfwBcoJTT</latexit><latexit sha1_base64="nBgEN8yotXpq5625eNMndAQVQPc=">AAACjXichVG7SgNRED2u7/hI1EawCYaIVZj1gQ9EAhZaGmNUUJH d9SZZ3Be7m4AGf8DCNoKVgoX4B7Y2/oBFPkEsI9hYOLtZFBF1lr1z5tw5c2cY1TF0zydqtEntHZ1d3T29sb7+gcF4Ymh4y7MrriYKmm3Y7o6qeMLQLVHwdd8QO44rFFM1xLZ6tBLcb1eF6+m2tekfO2LfVEqWXtQ1xQ8oytD0QSLFLrTkTyBHIIXI1u3EPfZwCBsaKjAhYMF nbECBx98uZBAc5vZRY85lpIf3AqeIsbbCWYIzFGaP+CxxtBuxFsdBTS9Ua/yKwb/LyiTS9ES31KRHuqNnev+1Vi2sEfRyzF5taYVzED8bzb/9qzLZ+yh/qf7s2UcR82GvOvfuhEwwhdbSV0/qzfziRro2Qdf0wv1fUYMeeAKr+qrd5MTG5R/9qDy3wrHgmqfhmhZCS7bA3Ew EFuTPNW1NZWTKyDlKZZejhfVgDOOY5K3MIYs1rKPAr5RxjjoupLg0Ky1JUa7UFmlG8M2k1Q/+4ZKf</latexit>
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<latexit sha1_base64="f6f9AciBKSAwthNpKoN9nzmsU8g="></latexit><latexit sha1_base64="EcMigEpBNHB7088rE8iAT9EVaNo="></latexit><latexit sha1_base64="EcMigEpBNHB7088rE8iAT9EVaNo="></latexit><latexit sha1_base64="EcMigEpBNHB7088rE8iAT9EVaNo="></latexit><latexit sha1_base64="jsGgmNLqGUWhyobQRoV2z9doCAE="></latexit><latexit sha1_base64="RwOg5paGfKbTUYi2Z76e0mUc11k="></latexit>
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<latexit sha1_base64="T2goszwY4PzPQHJD8x2PhQiO6Xc=">AAACjnichVHLSsNQED3G97NVN4IbsVRclYniA0EtuOlSq31AFUnitV5Mk5CkBS3+gBuXKq4UXIh/4LYbf8BFP0FcVnDjwklaEBV1Qu7MnDtn 7hlGd0zp+UT1NqW9o7Oru6e3r39gcCgSHR7JenbZNUTGsE3bzeuaJ0xpiYwvfVPkHVdoJd0UOf1wLbjPVYTrSdva8o8csVPSipbcl4bmM5ShBNHcbjQW+MAmfgZqK4it1mZnkwDW7egDtrEHGwbKKEHAgs+xCQ0efwWoIDiM7aDKmMuRDO8FTtDH3DJXCa7QGD3ks8hZoYVanAc9vZBt8Csm/y4zJxCnJ7qjBj3SPT3T+6+9qmGPQMsRe73JFc5u5HRs8+1fVom9j4NP1p+afexjMdQqWbsTIsEURpNfOT5vbC6l49UpuqEX1n9Ndar xBFbl1bjdEOmrP/ToPLfGueCeJ7wm9ftSfgbZmYRKCXWDYskVNK0H45jENG9lAUmksI4MvyJxhgtcKlFlXllWVpulSluLM4ovpqQ+AJzLk/M=</latexit><latexit sha1_base64="JLbmAeDiClGech9nVBZTa+9APgM=">AAACjnichVHLSsNQED3G97vqRnAjloqrMlF8IKgFN11aa7VQS0nitV5Mk5CkhVr8ATcuVVwpuBD/wK0bf8BFP0FcKrhx4SQtiBZ1Qu7MnDtn 7hlGd0zp+UT1NqW9o7Oru6e3r39gcGg4MjK67dll1xAZwzZtN6trnjClJTK+9E2RdVyhlXRT7OiH68H9TkW4nrStLb/qiHxJK1pyXxqaz1CG4kTzhUg08IFNtgZqM4iuPcyFtmFH7rGLPdgwUEYJAhZ8jk1o8PjLQQXBYSyPGmMuRzK8FzhGH3PLXCW4QmP0kM8iZ7kmanEe9PRCtsGvmPy7zJxEjJ7oll7pke7omT5+7VULewRaquz1Blc4heGT8fT7v6wSex8HX6w/NfvYx1KoVbJ2J0SCKYwGv3J09ppe3ozVpumaXlj/FdXpgSe wKm/GTUpsXv6hR+e5Nc4F9zzmNak/l9IabM/GVYqrKYomVtGwHkxgCjO8lUUkkMQGMvyKxCnOcaFElAVlRVlrlCptTc4YvpmS/ASwYJR/</latexit><latexit sha1_base64="JLbmAeDiClGech9nVBZTa+9APgM=">AAACjnichVHLSsNQED3G97vqRnAjloqrMlF8IKgFN11aa7VQS0nitV5Mk5CkhVr8ATcuVVwpuBD/wK0bf8BFP0FcKrhx4SQtiBZ1Qu7MnDtn 7hlGd0zp+UT1NqW9o7Oru6e3r39gcGg4MjK67dll1xAZwzZtN6trnjClJTK+9E2RdVyhlXRT7OiH68H9TkW4nrStLb/qiHxJK1pyXxqaz1CG4kTzhUg08IFNtgZqM4iuPcyFtmFH7rGLPdgwUEYJAhZ8jk1o8PjLQQXBYSyPGmMuRzK8FzhGH3PLXCW4QmP0kM8iZ7kmanEe9PRCtsGvmPy7zJxEjJ7oll7pke7omT5+7VULewRaquz1Blc4heGT8fT7v6wSex8HX6w/NfvYx1KoVbJ2J0SCKYwGv3J09ppe3ozVpumaXlj/FdXpgSe wKm/GTUpsXv6hR+e5Nc4F9zzmNak/l9IabM/GVYqrKYomVtGwHkxgCjO8lUUkkMQGMvyKxCnOcaFElAVlRVlrlCptTc4YvpmS/ASwYJR/</latexit><latexit sha1_base64="JLbmAeDiClGech9nVBZTa+9APgM=">AAACjnichVHLSsNQED3G97vqRnAjloqrMlF8IKgFN11aa7VQS0nitV5Mk5CkhVr8ATcuVVwpuBD/wK0bf8BFP0FcKrhx4SQtiBZ1Qu7MnDtn 7hlGd0zp+UT1NqW9o7Oru6e3r39gcGg4MjK67dll1xAZwzZtN6trnjClJTK+9E2RdVyhlXRT7OiH68H9TkW4nrStLb/qiHxJK1pyXxqaz1CG4kTzhUg08IFNtgZqM4iuPcyFtmFH7rGLPdgwUEYJAhZ8jk1o8PjLQQXBYSyPGmMuRzK8FzhGH3PLXCW4QmP0kM8iZ7kmanEe9PRCtsGvmPy7zJxEjJ7oll7pke7omT5+7VULewRaquz1Blc4heGT8fT7v6wSex8HX6w/NfvYx1KoVbJ2J0SCKYwGv3J09ppe3ozVpumaXlj/FdXpgSe wKm/GTUpsXv6hR+e5Nc4F9zzmNak/l9IabM/GVYqrKYomVtGwHkxgCjO8lUUkkMQGMvyKxCnOcaFElAVlRVlrlCptTc4YvpmS/ASwYJR/</latexit><latexit sha1_base64="ECAdCpxZphxdFxhKEuz9+W+KmDM=">AAACjnichVHLSsNQED3Gd31V3QhuikVxVSa+FXyAG5dttVqoIkm8rRfTJCRpQYs/4MaliisFF+IfuHXjD7jwE8SlghsXTpKiiKgTcufMuXPm zjC6Y0rPJ3psUBqbmlta29pjHZ1d3T3x3r51z664hsgZtmm7eV3zhCktkfOlb4q84wqtrJtiQ99bDu43qsL1pG2t+fuO2CprJUsWpaH5TOUoRTS5HU8GPrDET6DWQXLxbjy0tB2/xSZ2YMNABWUIWPAZm9Dg8VeACoLD3BZqzLmMZHgvcIgYayucJThDY3aPzxJHhTprcRzU9EK1wa+Y/LusTGCYHuiaXuiebuiJ3n+tVQtrBL3ss9cjrXC2e44GVt/+VZXZ+9j9Uv3Zs48iZsJeJffuhEwwhRHpqwcnL6tz2eHaCF3SM/d/QY90xxN Y1VfjKiOy53/0o/PcGseCax6Ga5oNLRGB6Yk6mFU/17Q+llIppWYoubSAyNowiCGM8lamsYQVpJHjVySOcYozJa5MKfPKYpSqNNQ1/fhmysoH7laVDw==</latexit><latexit sha1_base64="jWAziGExjn3CdMXelR+iRvoZKss=">AAACjnichVHLLgRRED3a+z3YSGwmJsRqUi0YJB6JjSXGDAki3e0ON9PT3enumYSJH7CxRKxILMQf2Nr4AYv5BLEciY2F6keICKrTt06dW6du VUp3TOn5RLUGpbGpuaW1rb2js6u7pzfR15/37LJriJxhm7a7qWueMKUlcr70TbHpuEIr6abY0ItLwf1GRbietK11/9AROyVt35IFaWg+UzlKE03uJlKBDyz5E6gxSCG2FTtxj23swYaBMkoQsOAzNqHB428LKggOczuoMucykuG9wDE6WFvmLMEZGrNFPvc52opZi+OgpheqDX7F5N9lZRIj9ES3VKdHuqNnev+1VjWsEfRyyF6PtMLZ7T0ZzL79qyqx93HwpfqzZx8FTIe9Su7dCZlgCiPSV47O6tnZtZHqKF3TC/d/RTV64Amsyqt xsyrWLv/oR+e5NY4F1zwO1zQTWjICmYkYzKifa8qPp1VKq6uUWpyPF9aGIQxjjLeSwSKWsYIcvyJxinNcKAllSplTFqJUpSHWDOCbKcsfkKaS2w==</latexit>
0.015
<latexit sha1_base64="eJQY5Apu5MaTlDaZq2BjqxUrFsM=">AAACjnichVG7SgNRED2urxgfidoINsGgWIVZxQeCGrCx1MSooEF212u8uC92NwEN/oCNpYqVgoX4B7Zp/AGLfIJYRrCxcLIJiAZ1lr0zc+6c uWcY3TWlHxBV25T2js6u7khPtLevfyAWHxza9J2iZ4ic4ZiOt61rvjClLXKBDEyx7XpCs3RTbOlHK/X7rZLwfOnYG8GxK/KWVrDlgTS0gKEcpUid2Ysn2YeWaA3UZpBcrkxPpwGsOfFH7GIfDgwUYUHARsCxCQ0+fztQQXAZy6PMmMeRDO8FThFlbpGrBFdojB7xWeBsp4nanNd7+iHb4FdM/j1mJjBOz3RPNXqiB3qhj197lcMedS3H7PUGV7h7sbOR7Pu/LIt9gMMv1p+aAxxgPtQqWbsbIvUpjAa/dHJRyy5kxssTdEuvrP+GqlT hCezSm3G3LjLXf+jReW6Nc8E9T3lN6s+ltAabUymVUuo6JdNLaFgEoxjDJG9lDmmsYg05fkXiHJe4UuLKrLKoLDdKlbYmZxjfTFn9BJ7yk/Q=</latexit><latexit sha1_base64="jC8CuQtdxg9IKxYBYDGb/eZIjO8=">AAACjnichVG7SgNRED1ZXzE+ErURbIJBsQqzig8EjWBjGRNjBBXZXa/xks3usrsJaMgP2FiqWClYiH9gm8YfsMgniKWCjYWTTUBU1Fn2zsy5 c+aeYXTHlJ5P1AgpHZ1d3T3h3khf/8BgNDY0vOnZZdcQOcM2bXdL1zxhSkvkfOmbYstxhVbSTZHXi6vN+3xFuJ60rQ3/yBG7Ja1gyQNpaD5DOUqSOrsXS7APLP4zUNtBIlWfCSxtx+6xg33YMFBGCQIWfI5NaPD424YKgsPYLqqMuRzJ4F6ghghzy1wluEJjtMhngbPtNmpx3uzpBWyDXzH5d5kZxwQ90i290APd0RO9/9qrGvRoajlir7e4wtmLnoxm3/5lldj7OPxk/anZxwEWAq2StTsB0pzCaPErx2cv2cXMRHWSrumZ9V9Rg+o 8gVV5NW7WRebyDz06z61xLrhnjdekfl/Kz2BzOqlSUl2nxMoyWhbGGMYxxVuZxwrWkEaOX5E4xTkulJgypywpqVapEmpzRvDFlLUPsoeUgA==</latexit><latexit sha1_base64="jC8CuQtdxg9IKxYBYDGb/eZIjO8=">AAACjnichVG7SgNRED1ZXzE+ErURbIJBsQqzig8EjWBjGRNjBBXZXa/xks3usrsJaMgP2FiqWClYiH9gm8YfsMgniKWCjYWTTUBU1Fn2zsy5 c+aeYXTHlJ5P1AgpHZ1d3T3h3khf/8BgNDY0vOnZZdcQOcM2bXdL1zxhSkvkfOmbYstxhVbSTZHXi6vN+3xFuJ60rQ3/yBG7Ja1gyQNpaD5DOUqSOrsXS7APLP4zUNtBIlWfCSxtx+6xg33YMFBGCQIWfI5NaPD424YKgsPYLqqMuRzJ4F6ghghzy1wluEJjtMhngbPtNmpx3uzpBWyDXzH5d5kZxwQ90i290APd0RO9/9qrGvRoajlir7e4wtmLnoxm3/5lldj7OPxk/anZxwEWAq2StTsB0pzCaPErx2cv2cXMRHWSrumZ9V9Rg+o 8gVV5NW7WRebyDz06z61xLrhnjdekfl/Kz2BzOqlSUl2nxMoyWhbGGMYxxVuZxwrWkEaOX5E4xTkulJgypywpqVapEmpzRvDFlLUPsoeUgA==</latexit><latexit sha1_base64="jC8CuQtdxg9IKxYBYDGb/eZIjO8=">AAACjnichVG7SgNRED1ZXzE+ErURbIJBsQqzig8EjWBjGRNjBBXZXa/xks3usrsJaMgP2FiqWClYiH9gm8YfsMgniKWCjYWTTUBU1Fn2zsy5 c+aeYXTHlJ5P1AgpHZ1d3T3h3khf/8BgNDY0vOnZZdcQOcM2bXdL1zxhSkvkfOmbYstxhVbSTZHXi6vN+3xFuJ60rQ3/yBG7Ja1gyQNpaD5DOUqSOrsXS7APLP4zUNtBIlWfCSxtx+6xg33YMFBGCQIWfI5NaPD424YKgsPYLqqMuRzJ4F6ghghzy1wluEJjtMhngbPtNmpx3uzpBWyDXzH5d5kZxwQ90i290APd0RO9/9qrGvRoajlir7e4wtmLnoxm3/5lldj7OPxk/anZxwEWAq2StTsB0pzCaPErx2cv2cXMRHWSrumZ9V9Rg+o 8gVV5NW7WRebyDz06z61xLrhnjdekfl/Kz2BzOqlSUl2nxMoyWhbGGMYxxVuZxwrWkEaOX5E4xTkulJgypywpqVapEmpzRvDFlLUPsoeUgA==</latexit><latexit sha1_base64="lBricfuMHXa9fCNCcEef1GiOXK0=">AAACjnichVG7SgNRED2u73fURrAJhohVmPWtoBFsLE00RlCR3fWqFze7y+4moCE/YGOpYqVgIf6BrY0/YOEniKWCjYWTu0ERUWfZO2fOnTN3 hjE9WwYh0WOdVt/Q2NTc0trW3tHZ1R3r6V0N3KJviZzl2q6/ZhqBsKUjcqEMbbHm+cIomLbIm/sL1ft8SfiBdJ2V8MATmwVj15E70jJCpnKUIn18K5Zgryz+E+g1kEjfjSpbcmO32MA2XFgoogABByFjGwYC/tahg+Axt4kycz4jqe4FKmhjbZGzBGcYzO7zucvReo11OK7WDJTa4lds/n1WxpGkB7qmF7qnG3qi919rlVWNai8H7M1IK7yt7qP+5bd/VQX2Ifa+VH/2HGIHU6pXyb17iqlOYUX60uHJy/JMNlkeokt65v4v6JHueAK n9GpdZUT2/I9+TJ7b4FhwzYpa07SyeAQmx2pgWv9c0+pISqeUnqHE/Bwia8EABjHMW5nEPBaxhBy/InGMU5xpMW1Cm9XSUapWV9P04Ztpix/wfZUQ</latexit><latexit sha1_base64="VtM1olA6M8CXRUpLplo4QX7iYF4=">AAACjnichVHLSsNQED3Gd31V3QhuiqXiqkzEVwW14KbLtloVVCSJt3oxTUKSFmrpD7hxqeJKwYX4B27d+AMu/ARxqeDGhdM0KCLqhNw5c+6c uTOM7pjS84keW5TWtvaOzq7uSE9vX/9AdHBozbPLriEKhm3a7oauecKUlij40jfFhuMKraSbYl0/WG7cr1eE60nbWvWrjtguaXuWLEpD85kqUJLU6Z1onH1gsZ9ADUEcoWXt6C22sAsbBsooQcCCz9iEBo+/TaggOMxto8acy0gG9wJ1RFhb5izBGRqzB3zucbQZshbHjZpeoDb4FZN/l5UxJOiBrumF7umGnuj911q1oEajlyp7vakVzs7A0cjK27+qEnsf+1+qP3v2UcRc0Kvk3p2AaUxhNPWVw5OXlfl8ojZOl/TM/V/QI93xBFb l1bjKifz5H/3oPLfGseCa9WBNqcBiTTA7FYKU+rmmtcmkSkk1R/H0YriwLoxiDBO8lVmkkUEWBX5F4hinOFOiyoyyoCw1U5WWUDOMb6ZkPgCSzZLc</latexit>
0.010
<latexit sha1_base64="IFQzn33PCTMkbhMWCOfiwtxHRco=">AAACjnichVG7SgNRED1ZXzE+ErURbIJBsQqzBlQETcAmZWKMCiqyu171ks3usrsJxJAfsLFUsVKwEP/A1sYfsMgniKWCjYWTTUBU1Fn2zsy5 c+aeYXTHlJ5P1AwpXd09vX3h/sjA4NBwNDYyuu7ZFdcQRcM2bXdT1zxhSksUfembYtNxhVbWTbGhl1Za9xtV4XrSttb8miN2ytqBJfelofkMFSlJKu3GEuwDi/8M1E6QSN+nUhkAOTt2h23swYaBCsoQsOBzbEKDx98WVBAcxnZQZ8zlSAb3Ag1EmFvhKsEVGqMlPg842+qgFuetnl7ANvgVk3+XmXFM0SPd0As90C090fuvvepBj5aWGnu9zRXObvR4vPD2L6vM3sfhJ+tPzT72sRBolazdCZDWFEabXz06fSksrk7Vp+mKnln/JTX pniewqq/GdV6sXvyhR+e5Nc4F92zwmtTvS/kZrM8mVUqqeUpkltG2MCYwiRneyjwyyCKHIr8icYIznCsxZU5ZUtLtUiXU4YzhiynZD5Q0k+8=</latexit><latexit sha1_base64="/+gF0xXrOjyQjOY9TKfjp8RqD6A=">AAACjnichVG7SgNRED1ZX/EdtRFsxBCxCrMKKoIPsEmZqHlADGF3verFze6yuwnE4A/YWKpYKViIf2Br4w9Y5BPEMoKNhZNNQDSos+ydmXPn zD3D6I4pPZ+oHlK6unt6+8L9A4NDwyOjkbHxjGeXXUOkDdu03ZyuecKUlkj70jdFznGFVtJNkdWPNpv32YpwPWlbO37VEYWSdmDJfWloPkNpipNKxUiUfWDTnYHaDqLrjwuBJe3IA3axBxsGyihBwILPsQkNHn95qCA4jBVQY8zlSAb3AicYYG6ZqwRXaIwe8XnAWb6NWpw3e3oB2+BXTP5dZk4jRs90Rw16ont6oY9fe9WCHk0tVfZ6iyuc4ujp5Pb7v6wSex+HX6w/NfvYx3KgVbJ2J0CaUxgtfuX4vLG9shWrzdINvbL+a6rTI09 gVd6M25TYuvpDj85za5wL7nnCa1J/LqUzyMzHVYqrKYpurKFlYUxhBnO8lSVsIIEk0vyKxBkucKlElEVlVVlvlSqhNmcC30xJfAKnyZR7</latexit><latexit sha1_base64="/+gF0xXrOjyQjOY9TKfjp8RqD6A=">AAACjnichVG7SgNRED1ZX/EdtRFsxBCxCrMKKoIPsEmZqHlADGF3verFze6yuwnE4A/YWKpYKViIf2Br4w9Y5BPEMoKNhZNNQDSos+ydmXPn zD3D6I4pPZ+oHlK6unt6+8L9A4NDwyOjkbHxjGeXXUOkDdu03ZyuecKUlkj70jdFznGFVtJNkdWPNpv32YpwPWlbO37VEYWSdmDJfWloPkNpipNKxUiUfWDTnYHaDqLrjwuBJe3IA3axBxsGyihBwILPsQkNHn95qCA4jBVQY8zlSAb3AicYYG6ZqwRXaIwe8XnAWb6NWpw3e3oB2+BXTP5dZk4jRs90Rw16ont6oY9fe9WCHk0tVfZ6iyuc4ujp5Pb7v6wSex+HX6w/NfvYx3KgVbJ2J0CaUxgtfuX4vLG9shWrzdINvbL+a6rTI09 gVd6M25TYuvpDj85za5wL7nnCa1J/LqUzyMzHVYqrKYpurKFlYUxhBnO8lSVsIIEk0vyKxBkucKlElEVlVVlvlSqhNmcC30xJfAKnyZR7</latexit><latexit sha1_base64="/+gF0xXrOjyQjOY9TKfjp8RqD6A=">AAACjnichVG7SgNRED1ZX/EdtRFsxBCxCrMKKoIPsEmZqHlADGF3verFze6yuwnE4A/YWKpYKViIf2Br4w9Y5BPEMoKNhZNNQDSos+ydmXPn zD3D6I4pPZ+oHlK6unt6+8L9A4NDwyOjkbHxjGeXXUOkDdu03ZyuecKUlkj70jdFznGFVtJNkdWPNpv32YpwPWlbO37VEYWSdmDJfWloPkNpipNKxUiUfWDTnYHaDqLrjwuBJe3IA3axBxsGyihBwILPsQkNHn95qCA4jBVQY8zlSAb3AicYYG6ZqwRXaIwe8XnAWb6NWpw3e3oB2+BXTP5dZk4jRs90Rw16ont6oY9fe9WCHk0tVfZ6iyuc4ujp5Pb7v6wSex+HX6w/NfvYx3KgVbJ2J0CaUxgtfuX4vLG9shWrzdINvbL+a6rTI09 gVd6M25TYuvpDj85za5wL7nnCa1J/LqUzyMzHVYqrKYpurKFlYUxhBnO8lSVsIIEk0vyKxBkucKlElEVlVVlvlSqhNmcC30xJfAKnyZR7</latexit><latexit sha1_base64="Q8lp33HYAk8ExuOwwD2QbDOe4C4=">AAACjnichVG7SgNRED2u7/hI1EawCQbFKsyqGCP4ABtLX1FBRXbXm3jJZnfZ3QQ0+AM2lipWChbiH9ja+AMWfoJYKthYOLkbFBF1lr1z5tw5 c2cY07NlEBI9NmiNTc0trW3tsY7Oru54oqd3LXDLviVylmu7/oZpBMKWjsiFMrTFhucLo2TaYt0sztfu1yvCD6TrrIb7ntguGQVH5qVlhEzlKE067SRS7JUlfwK9DlKzd2PKFt3ELbawCxcWyihBwEHI2IaBgL9N6CB4zG2jypzPSKp7gUPEWFvmLMEZBrNFPgscbdZZh+NazUCpLX7F5t9nZRJD9EDX9EL3dENP9P5rraqqUetln70ZaYW3Ez/qX3n7V1ViH2LvS/VnzyHymFS9Su7dU0xtCivSVw5OXlamloeqw3RJz9z/BT3SHU/ gVF6tqyWxfP5HPybPbXAsuOahWlNWWTICmfE6yOqfa1obTeuU1pcoNTeDyNowgEGM8FYymMMCFpHjVySOcYozLaFNaNPabJSqNdQ1ffhm2sIH5b+VCw==</latexit><latexit sha1_base64="kirEFywdJqoA1pOlnbowxOXuZDU=">AAACjnichVHLSsNQED2Nr/ps1Y3gplgqrspExFpBLbjpsj6qBRVJ4lUvpklI0kIt/QE3LlVcKbgQ/8CtG3/AhZ8gLhXcuHCaBkVEnZA7Z86d M3eG0R1Tej7RY0Rpa+/o7Ip29/T29Q/E4oNDa55dcQ1RNGzTdku65glTWqLoS98UJccVWlk3xbp+sNi8X68K15O2terXHLFV1vYsuSsNzWeqSGlSaTueZB9Y4idQQ5BEaAU7fotN7MCGgQrKELDgMzahweNvAyoIDnNbqDPnMpLBvUADPaytcJbgDI3ZAz73ONoIWYvjZk0vUBv8ism/y8oEUvRA1/RC93RDT/T+a616UKPZS4293tIKZzt2NLLy9q+qzN7H/pfqz5597GIm6FVy707ANKcwWvrq4cnLyuxyqj5Ol/TM/V/QI93xBFb 11bhaEsvnf/Sj89wax4JrNoI1ZQNLtEBmKgRZ9XNNa5NpldLqEiVz8+HCohjFGCZ4KxnkkEcBRX5F4hinOFPiyrQypyy0UpVIqBnGN1PyH4gPktc=</latexit>
0.020
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FIG. 5. The relationship between the chiral condensate 〈q¯q〉
as a function of the current density Jc − J . The numeri-
cal plots and the lines obtained by non-linear fitting to the
form of (6) for B = 19.8 (Blue), B = BTCP (Red), and
B = 20.4 (Green) are shown. The inset shows numerical plots
and linear fittings for B = BTCP and B = 30.
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1
<latexit sha1_base64="3CJxYq6RKLH25VFJZYKGxQv5rTc=">AAACi3ichVG7SgNRED1ZXzE+ErURbMQQsQqzplCCaEAESxPNA6LI7nqjSza7y+4m EIM/ILZqYaVgIf6BbRp/wCKfIJYRbCycbAKios7l3jtz7py5ZxjVNnTXI2oFpL7+gcGh4HBoZHRsPByZmMy5VtXRRFazDMspqIorDN0UWU/3DFGwHaFUVEPk1fJ65z1fE46rW+aOV7fFXkU5NPWSrikeQxmZ9iNRipNvsz8duedE15qJRArAlhV5wC4OYEFDFRUImPDYN6DA5VWEDILN2B4ajDns6f67wAlCzK1y luAMhdEyn4ccFXuoyXGnpuuzNf7F4O0wcxYxeqI7atMj3dMzvf9aq+HX6Gip8612ucLeD59Ob7/9y6rw7eHok/WnZg8lLPtaddZu+0inC63Lrx1ftreTmVhjnm7ohfVfU4ua3IFZe9Vu0yJz9YcelftWOBZc84THJH8fyk8ntxiXKS6nKZpaRdeCmMEcFngqS0hhE1vI8i8lnOEcF9KYlJCS0ko3VQr0OFP4YtL GB/C6k0M=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="d3rjCY3ohQnbawt8qKKNhJpuCZI=">AAACi3ichVFNS8NAEH3Gr/pd9SJ4KRbFU5moUBVRQQSPtrUqqEgStzU0TUKSFrT0 D4hX9eBJwYP4D7z24h/w0J8gHhW8eHC6KYqIOiG7b97Om33L6K5l+gFRvUVpbWvv6Ix0dff09vUPRAeHNn2n5BkiaziW423rmi8s0xbZwAwsse16QivqltjSCyuN862y8HzTsTeCI1fsFbW8beZMQwuYSqu0H41TgmTEfgK1CeJLtWkZ6070Hrs4gAMDJRQhYCNgbEGDz98OVBBc5vZQYc5jZMpzgSq6WVviKsEV GrMFXvOc7TRZm/NGT1+qDb7F4t9jZQzj9Ei39EIPdEdP9P5rr4rs0fByxLseaoW7P3Ayknn7V1XkPcDhl+pPzwFymJVeTfbuSqbxCiPUl48vXjLz6fHKBF3TM/u/ojrV+AV2+dW4SYn05R9+dH63xrngnlU5pjkZsRAkZ5pgTv0c0+ZUQqWEmqL48iLCiGAUY5jkqSSxjDWsI8u35HCKM5wrfcq0Mq8shKVKS1M zjG+hrH4AQlSUXw==</latexit><latexit sha1_base64="cN6zsXZoddlQj44/jAIDuz1JOMY=">AAACi3ichVE9S8NQFD3Gr1o/WnURXIql4lRuVKgtIgURHG21tlBFkviqwTQJSVqo pX9AXNXBScFB/AeuLv4BB3+COCq4OHibBkVEvSHvnXvePfedx1VtQ3c9oscuqbunt68/NBAeHBoeiURHxzZdq+ZooqBZhuWUVMUVhm6Kgqd7hijZjlCqqiGK6sFy+7xYF46rW+aG17DFdlXZM/WKrikeU3mZdqJxSpIfsZ9ADkAcQaxZ0VtsYRcWNNRQhYAJj7EBBS5/Zcgg2Mxto8mcw0j3zwVaCLO2xlWCKxRm D3jd46wcsCbn7Z6ur9b4FoN/h5UxJOiBrumF7umGnuj9115Nv0fbS4N3taMV9k7kaGL97V9VlXcP+1+qPz17qGDB96qzd9tn2q/QOvr64dnLeiafaE7TJT2z/wt6pDt+gVl/1a5yIn/+hx+V361wLrhnyx9T2o9YB6TmA5CWP8e0OZuUKSnnKJ5dCgYWwiSmMMNTSSGLVayhwLdUcIwTnErD0pyUkRY7pVJXoBn Ht5BWPgDklZIr</latexit>
8
<latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="h8Dq3wSxQNhzu1btn3cSe2ttWDE=">AAACinichVE9S8NQFD3Gr1qrrboILsVScSo3pdBWl6IOjtZaFVQkia8amiYhSQu1+Ad0VRycF BzEf+Dq4h9w8CeIo4KLg7dpUESsN+S9c8+7577zuKpt6K5H9NQj9fb1DwyGhsLDkZHRaGxsfN216o4mypplWM6mqrjC0E1R9nTPEJu2I5SaaogNtbrYPt9oCMfVLXPNa9pip6bsm3pF1xSPqWJuN5agFPkR/w3kACQQxIoVu8M29mBBQx01CJjwGBtQ4PK3BRkEm7kdtJhzGOn+ucARwqytc5XgCoXZKq/7nG0FrMl5u6frqzW+xeDfYW UcSXqkG3qlB7qlZ/r4s1fL79H20uRd7WiFvRs9niy9/6uq8e7h4FvV1bOHCnK+V5292z7TfoXW0TcOz19Lc6vJ1gxd0Qv7v6QnuucXmI037booVi+6+FH53Qrngnse+WPK+xHvgGwmAHn5a0zr6ZRMKbmYSRQWgoGFMIVpzPJUsihgGSso8y0CJzjFmRSR0lJemu+USj2BZgI/Qlr6BGk8kgA=</latexit><latexit sha1_base64="h8Dq3wSxQNhzu1btn3cSe2ttWDE=">AAACinichVE9S8NQFD3Gr1qrrboILsVScSo3pdBWl6IOjtZaFVQkia8amiYhSQu1+Ad0VRycF BzEf+Dq4h9w8CeIo4KLg7dpUESsN+S9c8+7577zuKpt6K5H9NQj9fb1DwyGhsLDkZHRaGxsfN216o4mypplWM6mqrjC0E1R9nTPEJu2I5SaaogNtbrYPt9oCMfVLXPNa9pip6bsm3pF1xSPqWJuN5agFPkR/w3kACQQxIoVu8M29mBBQx01CJjwGBtQ4PK3BRkEm7kdtJhzGOn+ucARwqytc5XgCoXZKq/7nG0FrMl5u6frqzW+xeDfYW UcSXqkG3qlB7qlZ/r4s1fL79H20uRd7WiFvRs9niy9/6uq8e7h4FvV1bOHCnK+V5292z7TfoXW0TcOz19Lc6vJ1gxd0Qv7v6QnuucXmI037booVi+6+FH53Qrngnse+WPK+xHvgGwmAHn5a0zr6ZRMKbmYSRQWgoGFMIVpzPJUsihgGSso8y0CJzjFmRSR0lJemu+USj2BZgI/Qlr6BGk8kgA=</latexit>
E <latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="am7Jc6YsOnW5B8m/3T2ALoclLlI="></latexit><latexit sha1_base64="am7Jc6YsOnW5B8m/3T2ALoclLlI="></latexit>
(a)
<latexit sha1_base64="JoqvI0HNcYXrGm1ZxBdjiSkqa+E=">AAACjHichVE9SwNBEH2eX/E7aiPYiCESmzAngqIIAUFSqjEmEEO4O9d45HJ33F0CJvgHBFtTWClYiP/A1sY/YGFpKZYKNhbO3QVE gzrL7s68nTf7hlFtQ3c9oscuqbunt68/MjA4NDwyOhYdn9h1rZqjiaxmGZaTVxVXGLopsp7uGSJvO0KpqobIqZV1/z1XF46rW+aOd2SLYlUpm/qBrikeQ5mEMl+KxihJgc10OnLbiaUSjacUgE0reos97MOChhqqEDDhsW9AgcurABkEm7Eimow57OnBu8AxBplb4yzBGQqjFT7LHBXaqMmxX9MN2Br/YvB2mDmDOD3QNb3SPd3QM338WqsZ1PC1HPGthlxhl8ZOpjLv/7KqfHs4/GL9qdnDAZYDrTprtwPE70IL +fVG6zWzsh1vztElvbD+C3qkO+7ArL9pV1ti+/wPPSr3rXAsuOYxj0n+OZROZ3chKVNS3uJ5pRFaBNOYRYKnsoQU0thEln8p4xRnaEmj0qK0Kq2FqVJXmzOJbyZtfAJ7NZQD</latexit><latexit sha1_base64="xRvk5n6AnNEwgHKPTedwPm3dhZQ=">AAACjHichVG7SgNRED1ZX/EV46MQbMSgxCbMiqAogiCopSYmEVRkd72Ji/tidxNIQn5AsNXCSsFCBD/A1sYfsLC0FMsINhZONgFR Mc7l3jtz7py5ZxjVMXTPJ3oKSW3tHZ1d4e6e3r7+yEB0cCjj2QVXE2nNNmx3W1U8YeiWSPu6b4htxxWKqRoiqx6t1N+zReF6um1t+SVH7JlK3tJzuqb4DKXiyvR+NEYJCmz8tyM3ndhyvPy8djtS2bCjd9jFAWxoKMCEgAWffQMKPF47kEFwGNtDhTGXPT14F6iih7kFzhKcoTB6xGeeo50manFcr+kFbI1/MXi7zBzHJD3SNdXogW7ohT7+rFUJatS1lPhWG1zh7A8cj6be/2WZfPs4/GK11Owjh/lAq87anQCp d6E1+MXyWS21kJysTNElvbL+C3qie+7AKr5pV5sied5Cj8p9KxwLrlnlMck/h/LbycwkZErImzyvdTQsjDFMIM5TmcMy1rGBNP+SxwlOcSZFpFlpUVpqpEqhJmcY30xa/QT5dJVH</latexit><latexit sha1_base64="xRvk5n6AnNEwgHKPTedwPm3dhZQ=">AAACjHichVG7SgNRED1ZX/EV46MQbMSgxCbMiqAogiCopSYmEVRkd72Ji/tidxNIQn5AsNXCSsFCBD/A1sYfsLC0FMsINhZONgFR Mc7l3jtz7py5ZxjVMXTPJ3oKSW3tHZ1d4e6e3r7+yEB0cCjj2QVXE2nNNmx3W1U8YeiWSPu6b4htxxWKqRoiqx6t1N+zReF6um1t+SVH7JlK3tJzuqb4DKXiyvR+NEYJCmz8tyM3ndhyvPy8djtS2bCjd9jFAWxoKMCEgAWffQMKPF47kEFwGNtDhTGXPT14F6iih7kFzhKcoTB6xGeeo50manFcr+kFbI1/MXi7zBzHJD3SNdXogW7ohT7+rFUJatS1lPhWG1zh7A8cj6be/2WZfPs4/GK11Owjh/lAq87anQCp d6E1+MXyWS21kJysTNElvbL+C3qie+7AKr5pV5sied5Cj8p9KxwLrlnlMck/h/LbycwkZErImzyvdTQsjDFMIM5TmcMy1rGBNP+SxwlOcSZFpFlpUVpqpEqhJmcY30xa/QT5dJVH</latexit><latexit sha1_base64="xRvk5n6AnNEwgHKPTedwPm3dhZQ=">AAACjHichVG7SgNRED1ZX/EV46MQbMSgxCbMiqAogiCopSYmEVRkd72Ji/tidxNIQn5AsNXCSsFCBD/A1sYfsLC0FMsINhZONgFR Mc7l3jtz7py5ZxjVMXTPJ3oKSW3tHZ1d4e6e3r7+yEB0cCjj2QVXE2nNNmx3W1U8YeiWSPu6b4htxxWKqRoiqx6t1N+zReF6um1t+SVH7JlK3tJzuqb4DKXiyvR+NEYJCmz8tyM3ndhyvPy8djtS2bCjd9jFAWxoKMCEgAWffQMKPF47kEFwGNtDhTGXPT14F6iih7kFzhKcoTB6xGeeo50manFcr+kFbI1/MXi7zBzHJD3SNdXogW7ohT7+rFUJatS1lPhWG1zh7A8cj6be/2WZfPs4/GK11Owjh/lAq87anQCp d6E1+MXyWS21kJysTNElvbL+C3qie+7AKr5pV5sied5Cj8p9KxwLrlnlMck/h/LbycwkZErImzyvdTQsjDFMIM5TmcMy1rGBNP+SxwlOcSZFpFlpUVpqpEqhJmcY30xa/QT5dJVH</latexit><latexit sha1_base64="5HZqTj9/BPdAcr0YwuwyvN9hwhc=">AAACjHichVE9S8NQFD3Gr1q/6scguBSLUpdyI4JWEQRBO1ZrW0FFkvhag2kSkrSgxT8guNrBScFBBH+Aq4t/wMHRURwruDh4mxRF RL0h75173j33ncdVbUN3PaLHFqm1rb2jM9QV7u7p7euPDAzmXKvsaCKrWYblbKiKKwzdFFlP9wyxYTtCKamGyKv7S43zfEU4rm6Z696BLbZLStHUC7qmeExl4srkTiRGCfIj+hPITRBbjB8+rdwMV9NW5BZb2IUFDWWUIGDCY2xAgcvfJmQQbOa2UWXOYaT75wJHCLO2zFWCKxRm93ktcrbZZE3OGz1dX63xLQb/DiujGKcHuqI63dM1PdP7r72qfo+GlwPe1UAr7J3+45HM27+qEu8e9r5Uf3r2UMCs71Vn77bP NF6hBfrKYa2emVsbr07QBb2w/3N6pDt+gVl51S5XxdrZH35UfrfCueCeR/6Ykn5EAzAz3QRJ+XNMuamETAl5leeVQhAhjGIMcZ7KDBaRQhpZvqWIE5yiJvVJ09K8tBCUSi1NzRC+hbT8ATd5ldc=</latexit><latexit sha1_base64="NZRU8TF0UvRux2/gW57qTBoSu9o=">AAACjHichVE9S8NQFD3Gr1o/WnURXIqloku5kUKtIgiCdLStVaGKJPFZQ9MkJGmhFv+A4GoHJwUH8R+4uvgHHPoTxFHBxcHbNCgi 6g1579zz7rnvPK5qG7rrEbV7pN6+/oHB0FB4eGR0LBIdn9hyrZqjiaJmGZazoyquMHRTFD3dM8SO7QilqhpiW62sdc6368Jxdcvc9Bq22KsqZVM/1DXFY6owp8zvR+OUJD9iP4EcgDiC2LCid9jFASxoqKEKARMeYwMKXP5KkEGwmdtDkzmHke6fC5wgzNoaVwmuUJit8FrmrBSwJuednq6v1vgWg3+HlTEk6JFu6IUe6Jae6P3XXk2/R8dLg3e1qxX2fuR0qvD2r6rKu4ejL9Wfnj0cYtH3qrN322c6r9C6+vpx 66WwlE80Z+mKntn/JbXpnl9g1l+165zIX/zhR+V3K5wL7nnijynjR6wL0qkAZOTPMW0tJGVKyjmKr2aDgYUwjRnM8VTSWEUWGyjyLWWc4RwtaUxKScvSSrdU6gk0k/gW0voHu7SSkA==</latexit>
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<latexit sha1_base64="fNUPAqToWIwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0UnoYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKneYWaeee Z93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyoiisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpnqvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+vsAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r4W1wupzjJd0gv7v6BHuu MbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXxHGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</latexit><latexit sha1_base64="fNUPAqToWIwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0UnoYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKneYWaeee Z93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyoiisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpnqvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+vsAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r4W1wupzjJd0gv7v6BHuu MbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXxHGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</latexit><latexit sha1_base64="fNUPAqToWIwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0UnoYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKneYWaeee Z93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyoiisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpnqvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+vsAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r4W1wupzjJd0gv7v6BHuu MbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXxHGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</latexit><latexit sha1_base64="fNUPAqToWIwWWKwQhfY5lzyzM20=">AAACZnichVFNSwJBGH7cvsxKrYiCLpIYneRdL0UnoYvH1MygRHa30ZbW3WV3FUz6A0HXPHQqiIh+Rpf+QIf+QdGxoEuHXteFKKneYWaeee Z93nlmRrUN3fWIHkPS0PDI6Fh4PDIxORWNxadntl2r6WiipFmG5eyoiisM3RQlT/cMsWM7Qmmohiirhxu9/XJLOK5umVte2xaVhlI39ZquKR5TRUpnqvEkpcmPxCCQA5BEEJtW/Bp72IcFDU00IGDCY2xAgcttFzIINnMVdJhzGOn+vsAxIqxtcpbgDIXZQx7rvNoNWJPXvZqur9b4FIO7w8oEUvRAN/RK93RLz/Txa62OX6Pnpc2z2tcKuxo7WSi+/6tq8Ozh4Ev1p2cPNaz5XnX2bvtM7xZaX9866r4W1wupzjJd0gv7v6BHuu MbmK037SovCueI8AfIP597EGxn0jKl5Xwmmc0FXxHGIpawwu+9iixy2ESJz63jFGfohp6kqDQnzfdTpVCgmcW3kBKfctmKKA==</latexit><latexit sha1_base64="i+k2mJiFb4HOdnS3Lf4PjD78y9g=">AAACZnichVHLSsNAFD2N76q1KqLgplgqrspNEXysBDcu+7Aq1FKSOK2heZGkBS3+gOBWF64URMTPcOMPuOgfKC4V3LjwNg2KiHqHyZw5c8 +dM7mqY+ieT9SOSD29ff0Dg0PR4ZHR2Fh8fGLLsxuuJoqabdjujqp4wtAtUfR13xA7jisUUzXEtlpf75xvN4Xr6ba16R84omwqNUuv6priM1WgdKYST1Kagkj8BHIIkggja8evsYs92NDQgAkBCz5jAwo8HiXIIDjMldFizmWkB+cCR4iytsFZgjMUZuv8rfGuFLIW7zs1vUCt8S0GT5eVCaTogW7ohe7plp7o/ddaraBGx8sBr2pXK5zK2PFM4e1flcmrj/0v1Z+efVSxHHjV2bsTMJ1XaF198/DspbCaT7Xm6ZKe2f8FtemOX2 A1X7WrnMifIxo0YCWIRBcsLYZgRf5swFYmLVNazmWSaxthKwYxizks8P9ewho2kEWR763hBKc4izxKMWlKmu6mSpFQM4lvISU+ALDPirg=</latexit><latexit sha1_base64="i+k2mJiFb4HOdnS3Lf4PjD78y9g=">AAACZnichVHLSsNAFD2N76q1KqLgplgqrspNEXysBDcu+7Aq1FKSOK2heZGkBS3+gOBWF64URMTPcOMPuOgfKC4V3LjwNg2KiHqHyZw5c8 +dM7mqY+ieT9SOSD29ff0Dg0PR4ZHR2Fh8fGLLsxuuJoqabdjujqp4wtAtUfR13xA7jisUUzXEtlpf75xvN4Xr6ba16R84omwqNUuv6priM1WgdKYST1Kagkj8BHIIkggja8evsYs92NDQgAkBCz5jAwo8HiXIIDjMldFizmWkB+cCR4iytsFZgjMUZuv8rfGuFLIW7zs1vUCt8S0GT5eVCaTogW7ohe7plp7o/ddaraBGx8sBr2pXK5zK2PFM4e1flcmrj/0v1Z+efVSxHHjV2bsTMJ1XaF198/DspbCaT7Xm6ZKe2f8FtemOX2 A1X7WrnMifIxo0YCWIRBcsLYZgRf5swFYmLVNazmWSaxthKwYxizks8P9ewho2kEWR763hBKc4izxKMWlKmu6mSpFQM4lvISU+ALDPirg=</latexit>
0.4
<latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPn TMzqm3orkfUCUkDg0PDI6Nj4fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZQwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1x mRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKRRoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPn TMzqm3orkfUCUkDg0PDI6Nj4fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZQwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1x mRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKRRoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPn TMzqm3orkfUCUkDg0PDI6Nj4fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZQwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1x mRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKRRoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="ihqY/O7pcJRAVuaW7GneXO2NwwE=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNERRXBTcubWsfUEWSOK2haRKStKDFHxDc2oUrBRHxM9z4Ay76B4rLCm5ceJsGREW9w8ycOXPPn TMzqm3orkfUCUkDg0PDI6Nj4fGJyUg0NjVdcK2Go4m8ZhmWU1IVVxi6KfKe7hmiZDtCqauGKKq1zd5+sSkcV7fMHe/IFnt1pWrqFV1TPKZylFzdjyUoSX7EfwI5AAkEsW3FbrCLA1jQ0EAdAiY8xgYUuNzKkEGwmdtDizmHke7vC5wgzNoGZwnOUJit8VjlVTlgTV73arq+WuNTDO4OK+NYoke6pS490B090/uvtVp+jZ6XI57VvlbY+9HT+dzbv6o6zx4OP1V/evZQwbrvVWfvts/0bqH19c3jdje3kV1qLdMVvbD/S+rQPd/AbL5q1x mRvUCYP0D+/tw/QSGVlCkpZ1KJ9FbwFaNYwCJW+L3XkMYWtpHnc6s4wznaoScpIs1Kc/1UKRRoZvAlpPgHdtmKKg==</latexit><latexit sha1_base64="NqL8hbDmiSV4H2SDYabxZ5BPbeA=">AAACZnichVHLSsNAFD2N76ptVUTBTbFUXJUbEaquBDcu1doH1CJJnNbQvEjSQi3+gOBWF64URMTPcOMPuPAPFJcKblx4mwZFRL3DZM6cuefOm VzVMXTPJ3qISD29ff0Dg0PR4ZHRWDwxNl7w7IaribxmG7ZbUhVPGLol8r7uG6LkuEIxVUMU1fpa57zYFK6n29a233JExVRqll7VNcVnKkeZxd1EijIURPInkEOQQhgbduIKO9iDDQ0NmBCw4DM2oMDjUYYMgsNcBW3mXEZ6cC5wiChrG5wlOENhts7fGu/KIWvxvlPTC9Qa32LwdFmZRJru6Zpe6I5u6Inef63VDmp0vLR4Vbta4ezGj6Zzb/+qTF597H+p/vTso4qlwKvO3p2A6bxC6+qbB6cvuZWtdHuOLuiZ/Z/TA93yC6zmq3a5Kb bOEA0asBxEsguyiyFYlj8bUFjIyJSRNxdSq+thKwYxg1nM8//OYhXr2ECe763hGCc4jTxKMWlSmuqmSpFQM4FvISU/ALTPiro=</latexit><latexit sha1_base64="NqL8hbDmiSV4H2SDYabxZ5BPbeA=">AAACZnichVHLSsNAFD2N76ptVUTBTbFUXJUbEaquBDcu1doH1CJJnNbQvEjSQi3+gOBWF64URMTPcOMPuPAPFJcKblx4mwZFRL3DZM6cuefOm VzVMXTPJ3qISD29ff0Dg0PR4ZHRWDwxNl7w7IaribxmG7ZbUhVPGLol8r7uG6LkuEIxVUMU1fpa57zYFK6n29a233JExVRqll7VNcVnKkeZxd1EijIURPInkEOQQhgbduIKO9iDDQ0NmBCw4DM2oMDjUYYMgsNcBW3mXEZ6cC5wiChrG5wlOENhts7fGu/KIWvxvlPTC9Qa32LwdFmZRJru6Zpe6I5u6Inef63VDmp0vLR4Vbta4ezGj6Zzb/+qTF597H+p/vTso4qlwKvO3p2A6bxC6+qbB6cvuZWtdHuOLuiZ/Z/TA93yC6zmq3a5Kb bOEA0asBxEsguyiyFYlj8bUFjIyJSRNxdSq+thKwYxg1nM8//OYhXr2ECe763hGCc4jTxKMWlSmuqmSpFQM4FvISU/ALTPiro=</latexit>
0.6
<latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+ aeO2dmVNvQXY+oE5IGBoeGR0bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She7 6B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09SRJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+ aeO2dmVNvQXY+oE5IGBoeGR0bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She7 6B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09SRJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+ aeO2dmVNvQXY+oE5IGBoeGR0bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She7 6B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09SRJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="Mi+ySWjgsnFnHu9oMKKpfvEatdg=">AAACZnichVHLSsNAFD2N76ptVUTBTbEorspNFyquCm5c2tY+oIokcVpD0yQkaUGLPyC4tQtXCiLiZ7jxB1z0DxSXFdy48DYNiIp6h5k5c+ aeO2dmVNvQXY+oE5IGBoeGR0bHwuMTk5FobGq64FoNRxN5zTIsp6QqrjB0U+Q93TNEyXaEUlcNUVRrm739YlM4rm6ZO96RLfbqStXUK7qmeEzlKLm6H0tQkvyI/wRyABIIYtuK3WAXB7CgoYE6BEx4jA0ocLmVIYNgM7eHFnMOI93fFzhBmLUNzhKcoTBb47HKq3LAmrzu1XR9tcanGNwdVsaxRI90S116oDt6pvdfa7X8Gj0vRzyrfa2w96On87m3f1V1nj0cfqr+9OyhgnXfq87ebZ/p3ULr65vH7W5uI7vUWqYremH/l9She7 6B2XzVrjMie4Ewf4D8/bl/gkIqKVNSzqQS6a3gK0axgEWs8HuvIY0tbCPP51ZxhnO0Q09SRJqV5vqpUijQzOBLSPEPetmKLA==</latexit><latexit sha1_base64="HEM9OPMrHTrAY8pFV54ERnAvpbs=">AAACZnichVHLSsNAFD2Nr1ofrYoouCkWxVW5KWKtK8GNS9vaVlCRJI41NC+StFCLPyC41YUrBRHxM9z4Ay78A8WlghsX3qZBEVHvMJkzZ+ 65cyZXdQzd84keIlJXd09vX7Q/NjA4NBxPjIyWPbvuaqKk2YbtbqiKJwzdEiVf9w2x4bhCMVVDVNTaSvu80hCup9vWut90xLapVC19T9cUn6kipRd2EilKUxDJn0AOQQphrNmJK2xhFzY01GFCwILP2IACj8cmZBAc5rbRYs5lpAfnAoeIsbbOWYIzFGZr/K3ybjNkLd63a3qBWuNbDJ4uK5OYoXu6phe6oxt6ovdfa7WCGm0vTV7VjlY4O/GjyeLbvyqTVx/7X6o/PfvYw2LgVWfvTsC0X6F19I2D05fiUmGmNUsX9Mz+z+mBbv kFVuNVu8yLwhliQQNyQSQ7IDsfgpz82YByJi1TWs5nUsurYSuimMI05vh/Z7GMVayhxPdWcYwTnEYepWFpXJropEqRUDOGbyElPwC4z4q8</latexit><latexit sha1_base64="HEM9OPMrHTrAY8pFV54ERnAvpbs=">AAACZnichVHLSsNAFD2Nr1ofrYoouCkWxVW5KWKtK8GNS9vaVlCRJI41NC+StFCLPyC41YUrBRHxM9z4Ay78A8WlghsX3qZBEVHvMJkzZ+ 65cyZXdQzd84keIlJXd09vX7Q/NjA4NBxPjIyWPbvuaqKk2YbtbqiKJwzdEiVf9w2x4bhCMVVDVNTaSvu80hCup9vWut90xLapVC19T9cUn6kipRd2EilKUxDJn0AOQQphrNmJK2xhFzY01GFCwILP2IACj8cmZBAc5rbRYs5lpAfnAoeIsbbOWYIzFGZr/K3ybjNkLd63a3qBWuNbDJ4uK5OYoXu6phe6oxt6ovdfa7WCGm0vTV7VjlY4O/GjyeLbvyqTVx/7X6o/PfvYw2LgVWfvTsC0X6F19I2D05fiUmGmNUsX9Mz+z+mBbv kFVuNVu8yLwhliQQNyQSQ7IDsfgpz82YByJi1TWs5nUsurYSuimMI05vh/Z7GMVayhxPdWcYwTnEYepWFpXJropEqRUDOGbyElPwC4z4q8</latexit>
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<latexit sha1_base64="sFcHeCDtJFAjKHBPcXOMghUDpBA=">AAACinichVG7SgNRED2u7xhN1EawEYNiFWZT+GwELSyNmgdoCLvrTVyy2V12N4EY/AFtFQsrBQvxD2xt/AELP0EsI9hYOLtZEA3Gudx7Z86dM/cMo9qG7np ELz1Sb1//wODQcGQkOjoWi49PZF2r5mgio1mG5eRVxRWGboqMp3uGyNuOUKqqIXJqZcN/z9WF4+qWuec1bFGoKmVTL+ma4jGUXizGE5SkwGY6HTl0Eght24o/4ACHsKChhioETHjsG1Dg8tqHDILNWAFNxhz29OBd4AQR5tY4S3CGwmiFzzJH+yFqcuzXdAO2xr8YvB1mzmCOnumOWvRE9/RKn3/WagY1fC0NvtU2V9jF2OnU7se/rCrfHo6+WV01eyhhOdCqs3Y7QPwutDa/fnzZ2l3dmWvO0w29sf5reqFH7sCsv2u3abFz1UWPyn0rHAuuecJjkn8PpdPJppIy JeV0KrG+FQ5sCNOYxQJPZQnr2MI2MvyLwBnOcSFFpZS0Iq21U6WekDOJHyZtfgEoKJFy</latexit><latexit sha1_base64="sFcHeCDtJFAjKHBPcXOMghUDpBA=">AAACinichVG7SgNRED2u7xhN1EawEYNiFWZT+GwELSyNmgdoCLvrTVyy2V12N4EY/AFtFQsrBQvxD2xt/AELP0EsI9hYOLtZEA3Gudx7Z86dM/cMo9qG7np ELz1Sb1//wODQcGQkOjoWi49PZF2r5mgio1mG5eRVxRWGboqMp3uGyNuOUKqqIXJqZcN/z9WF4+qWuec1bFGoKmVTL+ma4jGUXizGE5SkwGY6HTl0Eght24o/4ACHsKChhioETHjsG1Dg8tqHDILNWAFNxhz29OBd4AQR5tY4S3CGwmiFzzJH+yFqcuzXdAO2xr8YvB1mzmCOnumOWvRE9/RKn3/WagY1fC0NvtU2V9jF2OnU7se/rCrfHo6+WV01eyhhOdCqs3Y7QPwutDa/fnzZ2l3dmWvO0w29sf5reqFH7sCsv2u3abFz1UWPyn0rHAuuecJjkn8PpdPJppIy JeV0KrG+FQ5sCNOYxQJPZQnr2MI2MvyLwBnOcSFFpZS0Iq21U6WekDOJHyZtfgEoKJFy</latexit><latexit sha1_base64="sFcHeCDtJFAjKHBPcXOMghUDpBA=">AAACinichVG7SgNRED2u7xhN1EawEYNiFWZT+GwELSyNmgdoCLvrTVyy2V12N4EY/AFtFQsrBQvxD2xt/AELP0EsI9hYOLtZEA3Gudx7Z86dM/cMo9qG7np ELz1Sb1//wODQcGQkOjoWi49PZF2r5mgio1mG5eRVxRWGboqMp3uGyNuOUKqqIXJqZcN/z9WF4+qWuec1bFGoKmVTL+ma4jGUXizGE5SkwGY6HTl0Eght24o/4ACHsKChhioETHjsG1Dg8tqHDILNWAFNxhz29OBd4AQR5tY4S3CGwmiFzzJH+yFqcuzXdAO2xr8YvB1mzmCOnumOWvRE9/RKn3/WagY1fC0NvtU2V9jF2OnU7se/rCrfHo6+WV01eyhhOdCqs3Y7QPwutDa/fnzZ2l3dmWvO0w29sf5reqFH7sCsv2u3abFz1UWPyn0rHAuuecJjkn8PpdPJppIy JeV0KrG+FQ5sCNOYxQJPZQnr2MI2MvyLwBnOcSFFpZS0Iq21U6WekDOJHyZtfgEoKJFy</latexit><latexit sha1_base64="sFcHeCDtJFAjKHBPcXOMghUDpBA=">AAACinichVG7SgNRED2u7xhN1EawEYNiFWZT+GwELSyNmgdoCLvrTVyy2V12N4EY/AFtFQsrBQvxD2xt/AELP0EsI9hYOLtZEA3Gudx7Z86dM/cMo9qG7np ELz1Sb1//wODQcGQkOjoWi49PZF2r5mgio1mG5eRVxRWGboqMp3uGyNuOUKqqIXJqZcN/z9WF4+qWuec1bFGoKmVTL+ma4jGUXizGE5SkwGY6HTl0Eght24o/4ACHsKChhioETHjsG1Dg8tqHDILNWAFNxhz29OBd4AQR5tY4S3CGwmiFzzJH+yFqcuzXdAO2xr8YvB1mzmCOnumOWvRE9/RKn3/WagY1fC0NvtU2V9jF2OnU7se/rCrfHo6+WV01eyhhOdCqs3Y7QPwutDa/fnzZ2l3dmWvO0w29sf5reqFH7sCsv2u3abFz1UWPyn0rHAuuecJjkn8PpdPJppIy JeV0KrG+FQ5sCNOYxQJPZQnr2MI2MvyLwBnOcSFFpZS0Iq21U6WekDOJHyZtfgEoKJFy</latexit><latexit sha1_base64="fbX122ZtkE4bf8keOiL+ugqfmRY=">AAACinichVG7SgNRED1ZX/EdtRFsgkGxCrNBjNEmoEXKPIwKKrK7XnVxX+xuAjHkB7RVLKwULMQ/sLXxByz8BLFUsLFwsrsoIuose++Zc+fMPZdRHUP3fKL HmNTR2dXdE+/t6x8YHBpOjIyuenbN1URVsw3bXVcVTxi6Jaq+7hti3XGFYqqGWFMPltrna3XherptrfgNR2yZyp6l7+qa4jNVmttOpChNQSR/AjkCKURRtBO32MQObGiowYSABZ+xAQUefxuQQXCY20KTOZeRHpwLtNDH2hpXCa5QmD3gdY+zjYi1OG/39AK1xrcY/LusTGKKHuiaXuiebuiJ3n/t1Qx6tL00eFdDrXC2h4/GK2//qkzefex/qf707GMX84FXnb07AdN+hRbq64dnL5WF8lRzmi7pmf1f0CPd8Qus+qt2VRLl8z/8qPxuhXPBPVvBmHJBJEOQnY1A Tv4c02omLVNaLmVS+UI0sDgmMIkZnkoWeRRQRJVvETjGCU6lASkj5aTFsFSKRZoxfAtp+QNmHpIC</latexit><latexit sha1_base64="fbX122ZtkE4bf8keOiL+ugqfmRY=">AAACinichVG7SgNRED1ZX/EdtRFsgkGxCrNBjNEmoEXKPIwKKrK7XnVxX+xuAjHkB7RVLKwULMQ/sLXxByz8BLFUsLFwsrsoIuose++Zc+fMPZdRHUP3fKL HmNTR2dXdE+/t6x8YHBpOjIyuenbN1URVsw3bXVcVTxi6Jaq+7hti3XGFYqqGWFMPltrna3XherptrfgNR2yZyp6l7+qa4jNVmttOpChNQSR/AjkCKURRtBO32MQObGiowYSABZ+xAQUefxuQQXCY20KTOZeRHpwLtNDH2hpXCa5QmD3gdY+zjYi1OG/39AK1xrcY/LusTGKKHuiaXuiebuiJ3n/t1Qx6tL00eFdDrXC2h4/GK2//qkzefex/qf707GMX84FXnb07AdN+hRbq64dnL5WF8lRzmi7pmf1f0CPd8Qus+qt2VRLl8z/8qPxuhXPBPVvBmHJBJEOQnY1A Tv4c02omLVNaLmVS+UI0sDgmMIkZnkoWeRRQRJVvETjGCU6lASkj5aTFsFSKRZoxfAtp+QNmHpIC</latexit>
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<latexit sha1_base64="3CJxYq6RKLH25VFJZYKGxQv5rTc=">AAACi3ichVG7SgNRED1ZXzE+ErURbMQQsQqzplCCaEAESxPNA6LI7nqjSza7y+4m EIM/ILZqYaVgIf6BbRp/wCKfIJYRbCycbAKios7l3jtz7py5ZxjVNnTXI2oFpL7+gcGh4HBoZHRsPByZmMy5VtXRRFazDMspqIorDN0UWU/3DFGwHaFUVEPk1fJ65z1fE46rW+aOV7fFXkU5NPWSrikeQxmZ9iNRipNvsz8duedE15qJRArAlhV5wC4OYEFDFRUImPDYN6DA5VWEDILN2B4ajDns6f67wAlCzK1y luAMhdEyn4ccFXuoyXGnpuuzNf7F4O0wcxYxeqI7atMj3dMzvf9aq+HX6Gip8612ucLeD59Ob7/9y6rw7eHok/WnZg8lLPtaddZu+0inC63Lrx1ftreTmVhjnm7ohfVfU4ua3IFZe9Vu0yJz9YcelftWOBZc84THJH8fyk8ntxiXKS6nKZpaRdeCmMEcFngqS0hhE1vI8i8lnOEcF9KYlJCS0ko3VQr0OFP4YtL GB/C6k0M=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="j0Iyh+VgvY+mK9gPFnwyqn67RuE=">AAACi3ichVG7SgNRED2u70dM1EawEYNiFWZNoQTRgAiWMZooqMjuehOX7IvdTUBD fkBs1cJKwUL8A9s0/oCFnyCWEWwsnN0NiIo6l3vvzLlz5p5hVMfQPZ/oqUPq7Oru6e3rHxgcig3HEyOjRc+uupooaLZhu9uq4glDt0TB131DbDuuUEzVEFtqZSV436oJ19Nta9M/csSeqZQtvaRris9QXqb9RJJSFNrkT0duO8nlZjq0nJ24xy4OYENDFSYELPjsG1Dg8dqBDILD2B7qjLns6eG7QAMDzK1yluAM hdEKn2WOdtqoxXFQ0wvZGv9i8HaZOYlpeqRbatED3dEzvf9aqx7WCLQc8a1GXOHsx0/GN97+ZZl8+zj8ZP2p2UcJC6FWnbU7IRJ0oUX82vFFayOTn67P0DW9sP4reqImd2DVXrWbdZG//EOPyn0rHAuu2eAxyd+H8tMpzqVkSsnrlMwuIbI+TGAKszyVeWSxhhwK/EsJpzjDuRST0lJGWoxSpY42ZwxfTFr9AAR ek88=</latexit><latexit sha1_base64="d3rjCY3ohQnbawt8qKKNhJpuCZI=">AAACi3ichVFNS8NAEH3Gr/pd9SJ4KRbFU5moUBVRQQSPtrUqqEgStzU0TUKSFrT0 D4hX9eBJwYP4D7z24h/w0J8gHhW8eHC6KYqIOiG7b97Om33L6K5l+gFRvUVpbWvv6Ix0dff09vUPRAeHNn2n5BkiaziW423rmi8s0xbZwAwsse16QivqltjSCyuN862y8HzTsTeCI1fsFbW8beZMQwuYSqu0H41TgmTEfgK1CeJLtWkZ6070Hrs4gAMDJRQhYCNgbEGDz98OVBBc5vZQYc5jZMpzgSq6WVviKsEV GrMFXvOc7TRZm/NGT1+qDb7F4t9jZQzj9Ei39EIPdEdP9P5rr4rs0fByxLseaoW7P3Ayknn7V1XkPcDhl+pPzwFymJVeTfbuSqbxCiPUl48vXjLz6fHKBF3TM/u/ojrV+AV2+dW4SYn05R9+dH63xrngnlU5pjkZsRAkZ5pgTv0c0+ZUQqWEmqL48iLCiGAUY5jkqSSxjDWsI8u35HCKM5wrfcq0Mq8shKVKS1M zjG+hrH4AQlSUXw==</latexit><latexit sha1_base64="cN6zsXZoddlQj44/jAIDuz1JOMY=">AAACi3ichVE9S8NQFD3Gr1o/WnURXIql4lRuVKgtIgURHG21tlBFkviqwTQJSVqo pX9AXNXBScFB/AeuLv4BB3+COCq4OHibBkVEvSHvnXvePfedx1VtQ3c9oscuqbunt68/NBAeHBoeiURHxzZdq+ZooqBZhuWUVMUVhm6Kgqd7hijZjlCqqiGK6sFy+7xYF46rW+aG17DFdlXZM/WKrikeU3mZdqJxSpIfsZ9ADkAcQaxZ0VtsYRcWNNRQhYAJj7EBBS5/Zcgg2Mxto8mcw0j3zwVaCLO2xlWCKxRm D3jd46wcsCbn7Z6ur9b4FoN/h5UxJOiBrumF7umGnuj9115Nv0fbS4N3taMV9k7kaGL97V9VlXcP+1+qPz17qGDB96qzd9tn2q/QOvr64dnLeiafaE7TJT2z/wt6pDt+gVl/1a5yIn/+hx+V361wLrhnyx9T2o9YB6TmA5CWP8e0OZuUKSnnKJ5dCgYWwiSmMMNTSSGLVayhwLdUcIwTnErD0pyUkRY7pVJXoBn Ht5BWPgDklZIr</latexit>
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<latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="CwfOWUEQyDCAnhX691x55bJjWzM=">AAACinichVE9SwNBEH05vzWaqI1gI4aIVZgLglEbUQvLJJooxCB350aP3Bd3l4AG/4C2ioWVg oX4D2xt/AMW/gSxjGBj4eRyICrGWXZ35u282TeM6hi65xM9R6Su7p7evv6BwaHo8EgsPjpW9Oyaq4mCZhu2u60qnjB0SxR83TfEtuMKxVQNsaVWV1vvW3XherptbfqHjiibyr6lV3RN8RnKZXbjCUpRYFO/HTl0Eggta8fvsYM92NBQgwkBCz77BhR4vEqQQXAYK6PBmMueHrwLHGOQuTXOEpyhMFrlc5+jUohaHLdqegFb418M3i4zp5 CkJ7qlJj3SHb3Qx5+1GkGNlpZDvtU2Vzi7sZOJjfd/WSbfPg6+WB01+6ggE2jVWbsTIK0utDa/fnTR3FjMJxszdE2vrP+KnumBO7Dqb9pNTuQvO+hRuW+FY8E1j3lM8s+h/HaK6ZRMKTk3l1heCQfWj0lMY5anMo9lrCOLAv8icIoznEtRKS0tSEvtVCkScsbxzaS1TytGkXA=</latexit><latexit sha1_base64="h8Dq3wSxQNhzu1btn3cSe2ttWDE=">AAACinichVE9S8NQFD3Gr1qrrboILsVScSo3pdBWl6IOjtZaFVQkia8amiYhSQu1+Ad0VRycF BzEf+Dq4h9w8CeIo4KLg7dpUESsN+S9c8+7577zuKpt6K5H9NQj9fb1DwyGhsLDkZHRaGxsfN216o4mypplWM6mqrjC0E1R9nTPEJu2I5SaaogNtbrYPt9oCMfVLXPNa9pip6bsm3pF1xSPqWJuN5agFPkR/w3kACQQxIoVu8M29mBBQx01CJjwGBtQ4PK3BRkEm7kdtJhzGOn+ucARwqytc5XgCoXZKq/7nG0FrMl5u6frqzW+xeDfYW UcSXqkG3qlB7qlZ/r4s1fL79H20uRd7WiFvRs9niy9/6uq8e7h4FvV1bOHCnK+V5292z7TfoXW0TcOz19Lc6vJ1gxd0Qv7v6QnuucXmI037booVi+6+FH53Qrngnse+WPK+xHvgGwmAHn5a0zr6ZRMKbmYSRQWgoGFMIVpzPJUsihgGSso8y0CJzjFmRSR0lJemu+USj2BZgI/Qlr6BGk8kgA=</latexit><latexit sha1_base64="h8Dq3wSxQNhzu1btn3cSe2ttWDE=">AAACinichVE9S8NQFD3Gr1qrrboILsVScSo3pdBWl6IOjtZaFVQkia8amiYhSQu1+Ad0VRycF BzEf+Dq4h9w8CeIo4KLg7dpUESsN+S9c8+7577zuKpt6K5H9NQj9fb1DwyGhsLDkZHRaGxsfN216o4mypplWM6mqrjC0E1R9nTPEJu2I5SaaogNtbrYPt9oCMfVLXPNa9pip6bsm3pF1xSPqWJuN5agFPkR/w3kACQQxIoVu8M29mBBQx01CJjwGBtQ4PK3BRkEm7kdtJhzGOn+ucARwqytc5XgCoXZKq/7nG0FrMl5u6frqzW+xeDfYW UcSXqkG3qlB7qlZ/r4s1fL79H20uRd7WiFvRs9niy9/6uq8e7h4FvV1bOHCnK+V5292z7TfoXW0TcOz19Lc6vJ1gxd0Qv7v6QnuucXmI037booVi+6+FH53Qrngnse+WPK+xHvgGwmAHn5a0zr6ZRMKbmYSRQWgoGFMIVpzPJUsihgGSso8y0CJzjFmRSR0lJemu+USj2BZgI/Qlr6BGk8kgA=</latexit>
E <latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="LmMHnjnMHuyUkZJA4R2m1IupaBQ="></latexit><latexit sha1_base64="am7Jc6YsOnW5B8m/3T2ALoclLlI="></latexit><latexit sha1_base64="am7Jc6YsOnW5B8m/3T2ALoclLlI="></latexit>
(b)
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FIG. 6. The J-E characteristics for (a)B = 19, (b)B = 20,
and (c)B = 21.
5function θ(z) also flips the overall sign. For massless
case, θ(z) in the vicinity of the boundary is expanded
as θ(z) = − 12 〈q¯q〉 z3 + O(z5). Then we find that the
chiral condensate flips the sign, too. Therefore, the chiral
condensate is an odd function of θ(z∗) which may be
expanded as 〈q¯q〉 = b1θ(z∗)+b3θ(z∗)3+ · · · , where bi(i =
1, 3, · · · ) are coefficients that depend on z∗.
Suppose that b1 6= 0. Then the chiral condensate is
linear in θ(z∗) in the vicinity of the critical point, and
(5) gives
Jc − J = c2 〈q¯q〉2 + c4 〈q¯q〉4 + · · · , (6)
where c2 and c4 are some coefficients. The numerical
results given in Fig. 5 suggest that c2 = κ (B −BTCP)
with κ > 0 and c4 > 0, in the vicinity of B = BTCP. We
have checked numerically that c2 is indeed proportional
to B−BTCP and c4 is a small positive value in the vicinity
of the critical point. Then we obtain 〈q¯q〉 ∼ (Jc − J)1/2
for B > BTCP and 〈q¯q〉 ∼ (Jc − J)1/4 for B = BTCP, re-
spectively. The above mentioned numerical results for
the critical exponents justify the above consideration.
Therefore, we conclude that β = 1/2 for B > BTCP and
β = 1/4 for B = BTCP.
Conductivity.— In [1, 9], it has been found that the
conductivity σ = J/E also plays a role of order param-
eter at least for the purpose of detection of the critical
phenomena. From experimental point of view, measure-
ment of conductivity is much more easier than that of
chiral condensate. Therefore, it is worth while studying
the phase transitions from the viewpoint of conductiv-
ity. Fig. 6 shows the J-E characteristics for various B.
In terms of the conductivity, our non-equilibrium phase
transitions are regarded as the transition between the
negative differential conductivity (NDC) phase and the
positive differential conductivity (PDC) phase, which are
corresponding to two branches, the bending branch and
the flat branch, respectively. As shown in Fig. 6, the
transition between the PDC phase and the NDC phase
is also the second-order phase transition along the criti-
cal line and the first-order phase transition below BTCP.
At the tricritical point, ∂E/∂J → ∞, which is a similar
behavior to that of the chiral condensate in Fig. 2. This
shows that the chiral symmetry breaking is closely re-
lated to the transition between the PDC phase and the
NDC phase. In other words, our results suggest that
our non-equilibrium phase transitions and the tricritical
point will be experimentally observed as transitions be-
tween the NDC phase and the PDC phase in a strongly
coupled system with a constant current.
Conclusion.— We studied the phase structure asso-
ciated with the chiral symmetry of the current-driven
NESS by using the AdS/CFT correspondence. We have
discovered the current-driven tricritical point. If we de-
fine the critical exponent β as 〈q¯q〉 ∝ (Jc − J)β , we ob-
tain β = 1/2 on the critical line and β = 1/4 at the tri-
critical point. These values of the critical exponents agree
with those of the Landau theory for equilibrium systems.
We infer that this agreement is due to the large-Nc limit
in the AdS/CFT correspondence. Our results suggest the
existence of an effective theory for our non-equilibrium
phase transitions whose “Landau free energy” f(〈q¯q〉) is
given by f(〈q¯q〉) = a(J − Jc)〈q¯q〉2 + b(B−BTCP)〈q¯q〉4 +
c〈q¯q〉6− dm〈q¯q〉, where a, b, c are positive constants and
d is a non-zero constant at a fixed T . It is interesting to
investigate the validity of the foregoing “Landau free en-
ergy” and if other critical exponents also agree with those
of the Landau theory or not. These are left for future ex-
ploration. We propose that this type of non-equilibrium
phase transitions and the current-driven tricritical point
may be detected in a system consisted of gapless chiral
fermions, such as a Weyl semimetal, with a constant cur-
rent. We hope the results presented here provide clues
to reveal universal properties of some class of NESSs.
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7SUPPLEMENTAL MATERIAL FOR
“CURRENT-DRIVEN TRICRITICAL POINT IN
LARGE-Nc GAUGE THEORY”
In the supplemental material, we show the explicit
form of the counterterm in Eq. (4) in the main text and
the behaviors of the thermodynamic potential.
Lcount(ε) in Eq. (4) is the counterterm that renormalize
the divergence at the boundary z = 0. Lcount(ε) consists
of four components
Lcount(ε) = L1 + L2 + Lf +HF , (7)
where the first three terms are given in [2]:
L1 =
1
4
√−det γij = 1
4
ε−4, (8)
L2 = −1
2
√−det γijθ(ε)2 = −1
2
ε−2θ20, (9)
Lf =
5
12
√−det γijθ(ε)4 = 5
12
θ40. (10)
Here γij is the induced metric on the z = ε slice. Our
aim is to determine the explicit form of HF for the mass-
less systems of the D3-D7 model. As discussed in [1], HF
is essentially given by the Legendre transform of the LF
presented in [2]. However, the LF in [2] in the present
notation is LF = − 12F 2 log ε, and the argument of the
logarithm is not explicitly dimensionless. Our claim is
that the argument of the logarithm should be made di-
mensionless by using F 2 for the purpose of the present
work.
In order to specify the explicit form of LF for us, we
consider the simplest case. Since renormalization of UV
divergence is not affected by the macroscopic setup, we
consider the case that the current density is absent and
the system is in equilibrium. We achieve this by introduc-
ing only a magnetic field, but we write F 2 = 2(B2−E2)
to make the expressions Lorentz invariant. Then the
Hamiltonian gives the equilibrium free energy. Note that
this is equal to (−1) times the Lagrangian when the
system is static and E is absent. We take the zero-
temperature limit, and we set m = 0.
Let us evaluate the Lagrangian explicitly. We intro-
duce coordinates (ρ, y) given by 1/z2 = ρ2 + y2 i.e.,
ρ = cos θ(z)/z and y = sin θ(z)/z. If we expand θ(z)
with respect to z, we find that the value of y at the
boundary gives the mass of the charged particles: y → m
at ρ → ∞. Notice that ρ has a mass dimension in our
convention.
Then the Lagrangian of D7-brane (per unit volume) is
given by
LD7 =
∫ ∞
0
dρρ3
√
1 + F 2/ρ4. (11)
If we introduce cutoffs ρmax and ρmin at the boundary
and the origin, respectively, the Lagrangian density is
rewritten as
LD7 =
∫ ρmax
ρmin
dρ ρ3
√
1 + F 2/ρ4
=
[
1
4
ρ2
√
F 2 + ρ4 +
1
4
F 2 log
(
ρ2 +
√
F 2 + ρ4
)]ρmax
ρmin
' 1
4
ρ2max
√
F 2 + ρ4max +
1
4
F 2 log
ρ2max +
√
F 2 + ρ4max
ρ2min +
√
F 2 + ρ4min
' ρ
4
max
4
+
F 2
8
log
(
4e
F 2
ρ4max
)
, (12)
where e is the Napier number. Notice that ρmax is related
to the UV cutoff z = ε in the z coordinate as ρmax = 1/ε.
Here we approximate
√
F 2 + ρ4max ' ρ2max
(
1 + F
2
2ρ4max
)
and ignore the terms that go to zero in the limit ρmax →
∞ and ρmin → 0. We note that for finite F 2, ρmin is
harmlessly taken to be 0. The first term is renormal-
ized by L1, and the second term may be renormalized
by LF =
F 2
2 log ρmax given in [2]. However, in this
case, there is a remaining finite contribution from the
second term which causes divergence in the susceptibil-
ity ∂2H/∂B2
∣∣
B=0,E=0
= − ∂2LD7/∂B2
∣∣
B=0,E=0
at the
zero-field limit. In order to avoid the divergence in the
susceptibility, we need to subtract the finite contribution
together with the logarithmic UV divergence. We have
an ambiguity to choose the finite contribution which does
not cause the divergence in the susceptibility. We set this
finite term so that the susceptibilities are zero for the vac-
uum state where T = F 2 = 0. Then one finds that the
second term in (12) has to be subtracted entirely. We
do not put any further finite term which is independent
of F 2, because we need to make the Hamiltonian zero
for the supersymmetric setup of T = F 2 = 0. Then we
conclude that our LF should be
LF =
F 2
8
log
(
4eρ4max/F
2
)
= −F
2
8
log
(
F 2ε4/4e
)
. (13)
Now, the argument in the logarithm is made dimension-
less. So far, we have switched off the electric field. How-
ever, E2 can be safely revived in F 2 since the renormal-
ization must to be made in a Lorentz invariant way.
The counterterm for the Hamiltonian is straightfor-
wardly obtained by performing Legendre transformation
HF = −LF + E ∂LF∂E . The result is
HF =
F 2E
8
log
(
F 2ε4/4e
)
+
E2
2
, (14)
where F 2E = 2(E
2 + B2). One finds that the last term
comes from the Legendre transformation.
We compute the renormalized thermodynamic poten-
tial using the counterterms given above. The behaviors
of the thermodynamic potential as a function of J for
several values of B are shown in the left column of Fig. 7.
In Fig. 7, we also show the J-E characteristics and 〈q¯q〉
8as a function of J . The arrows in the plots indicate the
first-order transition point based on the assumption that
the stable state has the lowest thermodynamic potential.
As we mention in the main text, when B is small, the flat
branch is always favored as shown in Fig. 7 for B = 14.
However, if we increase B, the bending branch gradually
becomes stable as shown in Fig. 7 for B = 16. This in-
dicates that the first-order phase transition appears at
the specific value of B = Bgap. For larger B, the bend-
ing branch is always stable compared to the flat branch
as shown in Fig. 7 for B = 18, B = 20, and B = 22.
Furthermore, the bending branch clearly becomes single-
valued for B = 22. This indicates that the first-order
phase transition is changed to the second-order phase
transition at specific point B = BTCP.
We have checked that the thermodynamic potential in
the broken phase is smaller than or equal to that of the
symmetric phase when B ≥ BTCP. It should be noted
that the critical point in this case is the point where
the dotted line intersects with the solid line in the J-
〈q¯q〉 graphs of Fig. 7 for B ≥ BTCP. This is because the
two branches for J < Jc merge into a single branch for
J ≥ Jc and the thermodynamic potentials of the two
branches agree with each other where they merge. This
property is robust against a small change of definition
of the thermodynamic potential. For example, one may
think that another natural choice of the integration range
in Eq. (4) in the main text may be 0 < z < zH instead
of 0 < z < z∗. If we employ this new integration range,
the thermodynamic potential will be altered. However,
we have checked that the difference for our setup is small
enough not to change the property mentioned above: the
thermodynamic potential in the broken phase is still less
than that in the symmetric phase and the two agree with
each other at the point they merge.
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B = 14
<latexit sha1_base64="rG0Hv7v CGOjpjhaTFP+MvqlafFM=">AAACjXichVFNLwNRFD3GV3222EhsGk3FQ po3VIogwoIlqq2ERmbGKxPzlZlpE5r+AQtbEisSC/EPbG38AYv+BLEks bFw53VCRNSdzHvnnnfPfeflqo6hez5j9Rapta29ozPS1d3T29cfjQ0M5j 277Go8p9mG7W6riscN3eI5X/cNvu24XDFVgxfUo5XgvFDhrqfb1pZ/7P CiqRxYeknXFD+glhfk9F4swVJMRPw3kEOQQBjrduweu9iHDQ1lmOCw4B M2oMCjbwcyGBziiqgS5xLSxTlHDd2kLVMVpwqF2CNaDyjbCVmL8qCnJ9Q a3WLQ75IyjiR7YrfslT2yO/bMPv7sVRU9Ai/HtKsNLXf2oqfD2fd/VSb tPg6/VU09+yhhRnjVybsjmOAVWkNfOTl/zc5tJqtj7Jq9kP8rVmcP9AK r8qbdbPDNyyZ+VHq3QjmnnjUxplkR8QbIpEMwK3+NKT+ZkqdSkxvpxNJE OLAIRjCKcZpKBktYwzpydMshznCOCykqTUvz0mKjVGoJNUP4EdLqJ0eb krg=</latexit>
B = 16
<latexit sha1_base64="m2P62Zw YcNfeOft2GlX8COOzdc8=">AAACjXichVE9S8NQFD2N3/WjVRfBpVgUB ykvtVoVlaKDjvWjKtRSkvjahqZJSNKCFv+Ag2sFJwUH8R+4uvgHHPoTx FHBxcGbNCgi1hvy3rnn3XPfeVzZ1FTbYawZEDo6u7p7evuC/QODQ6Hw8M iebVQthWcUQzOsA1myuabqPOOojsYPTItLFVnj+3J53T3fr3HLVg191z k2ea4iFXW1oCqS41JrK+J8PhxlMeZF5DcQfRCFH2kjfI9DHMGAgioq4N DhENYgwaYvCxEMJnE51ImzCKneOccpgqStUhWnConYMq1FyrI+q1Pu9rQ 9tUK3aPRbpIxgkj2xW/bKHtkde2Yff/aqez1cL8e0yy0tN/Ohs7Gd939 VFdodlL5VbT07KGDB86qSd9Nj3FcoLX3tpPG6s7Q9WZ9i1+yF/F+xJnu gF+i1N+Vmi29ftvEj07slyjn1PPXGtOhFpAWSCR8sil9j2ovHxNlYfCsR Tc34A+vFOCYwTVNJIoVNpJGhW0o4RwMXQkiYE5aF1VapEPA1o/gRwsYn S+eSug==</latexit>
B = 18
<latexit sha1_base64="JkaII0E xfCC7gsYnDlyg+4z3VYo=">AAACjXichVG7SgNBFD2u72eiNoJNMCgWE mZjxAcqooWWJhoTiCHsrhNdsi92N4EY8gMWtgpWChbiH9ja+AMWfoJYK thYePeBImK8y86ce+aeO2e4sqWpjsvYU5vQ3tHZ1d3T29c/MDgUiQ6P7D lm1VZ4VjE1087LksM11eBZV3U1nrdsLumyxnNyZcM7z9W47aimsevWLV 7UpUNDLauK5HrU+oq4UIrGWYL5EfsNxBDEEca2Gb3DPg5gQkEVOjgMuI Q1SHDoK0AEg0VcEQ3ibEKqf87RRB9pq1TFqUIitkLrIWWFkDUo93o6vlq hWzT6bVLGMMke2Q17ZQ/slj2zjz97Nfwenpc67XKg5VYpcjK28/6vSqf dxdG3qqVnF2Us+F5V8m75jPcKJdDXjs9ed5Yyk40pdsVeyP8le2L39AK j9qZcp3nmooUfmd4tUc6pZ9Mf06IfsQDMp0KwKH6NaS+ZEGcTyXQqvjYT DqwH45jANE1lHmvYwjaydMsRTnGGcyEizAnLwmpQKrSFmlH8CGHzE1Az krw=</latexit>
B = 20
<latexit sha1_base64="Wievqcz QWKGFlFL5N60ysORoAvs=">AAACjXichVHLSsNQED3G97NVN4KbYlFcS JnWig9Uii506asPqCJJvNXQNAlJWtDSH3DhtoIrBRfiH7h14w+46CeIS wU3LpykQRFRJ+TeM+fOmXsuo1i65rhEjRapta29o7Oru6e3r38gFB4cyj hm2VZFWjV1084psiN0zRBpV3N1kbNsIZcUXWSV4qp3nq0I29FMY8c9ts ReST40tIKmyq5HrSwlaD8cpRj5EfkJ4gGIIogNM3yHXRzAhIoyShAw4D LWIcPhL484CBZze6gyZzPS/HOBGnpYW+YqwRUys0VeDznLB6zBudfT8dU q36Lzb7MygnF6pBt6oQe6pSd6/7VX1e/heTnmXWlqhbUfOh3ZfvtXVeL dxdGX6k/PLgqY871q7N3yGe8ValNfOam/bC9sjVcn6Iqe2f8lNeieX2B UXtXrTbF18Ycfhd8tcy64Z80f07wfkSaYTQZgPv45pkwiFp+OJTaT0dRU MLAujGIMkzyVWaSwjg2k+ZYjnKGOcykkzUiL0nKzVGoJNMP4FtLaB0Eq krU=</latexit>
B = 22
<latexit sha1_base64="X2MEdRW cZ2iam1LZwcUqhkeCVOs=">AAACjXichVFNLwNRFD3GV3222EhsGk3FQ po3o1IEERYsaRUJjcyMVyadr8xMm9D4Axa2JFYkFuIf2Nr4AxZ+glhWY mPhzkeIiLqTee/c8+6577xcxdY112PsuUVobWvv6Ix1dff09vXHEwODm6 5VdVReVC3dcrYV2eW6ZvKip3k637YdLhuKzreUyrJ/vlXjjqtZ5oZ3ZP OSIR+YWllTZc+nluYlaS+RYhkWRPI3ECOQQhRrVuIeu9iHBRVVGOAw4R HWIcOlbwciGGziSqgT5xDSgnOOE3STtkpVnCpkYiu0HlC2E7Em5X5PN1C rdItOv0PKJNLsid2yBntkd+yFffzZqx708L0c0a6EWm7vxU+HC+//qgz aPRx+q5p69lDGdOBVI+92wPivUEN97fi8UZjNp+tj7Jq9kv8r9swe6AV m7U29Wef5yyZ+FHq3TDmnnifBmGaCSIYgl43AjPg1pk0pI05mpPVsanEi GlgMIxjFOE0lh0WsYg1FuuUQZzjHhRAXpoQ5YSEsFVoizRB+hLDyCUV2 krc=</latexit>
FIG. 7. Figures in the left column show the thermodynamic potential F˜D7 as a function of J for B = 14, B = 16, B = 18,
B = 20, and B = 22 from top to bottom. In the middle column, J-E characteristics are shown for each value of B. In the right
column, we show 〈q¯q〉 as a function of J for each value of B. The red dashed plots denote the bending branch and the solid
blue plots denote the flat branch. The arrows in the plots indicate the points where the first-order phase transition occurs.
